


: esd 
7 he? whi sg 


ELECTRICAL 2 
_~—-~ ENGINEERING & 


— f} j ! 
Ris } eas 





ps 
~— 
- 
— 
—< a 














NOTHING FINER IN oiltight 
control stations & 


QUALITY 





BULLETIN 8OOT 






















If it’s oiltight control stations you want . . . Allen-Bradley has them 
in any combination from one to sixteen units—or more, if 

necessary —in oiltight, die cast aluminum enclosures for surface mount- 

ing or on a cover plate for flush mounting. There is nothing finer in 

— oiltight control stations—a sales asset on any machine. 

Write today for Bulletin 800T. 


ALLEN-BRADLEY 


MOTOR CONTROL 








The 9, 12, and 16- as, 4 
unit control stations — ' 
have hinged covers. =—_ WUHLITY &> 


The hinge can easily 
be changed in the 
field from one side 
to the other. 


Allen-Bradley Co., 1301 S. First St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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COVER: Both generators for 
the world’s first 300-mw 
3600/1800-rpm_close-coupled 
cross-compound steam turbine 
generator Unit =3 now being 
installed in the River Rouge 
station of the Detroit Edison 
Company have a new 540 de- 
gree coil transposition, newest 
development in stator coil 
transposition for large, deep 
slot stators. This arrangement 
minimizes eddy-current loss be- 
tween strands caused by end 
flux as well as slot flux. The 
1800-rpm generator is shown 
in Allis-Chalmers shops during 
coil installation. See article on 
page 133 
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—Kerite’s the answer. For Kerite’s wide range of cable types 


combines the latest techniques, materials and engineering 
with an insulation that is unsurpassed in its proven ability to serve reliably 
for years under the trying conditions of actual operation. Leading engineers 


will confirm this. We, too, would be pleased to tell you more. 


Our headquarters office is at 30 Church St., New York 7, N. Y. 
he 


Branches are in Ardmore, Pa., Boston, Cleveland, Chicago, 
Houston, San Francisco, Glendale, Cal. 
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he can switch 


your 12 kv feeders 





anywhere, any time, under 





The stick- operated 
S&C Alduti 
Load Interrupter 
in use 





any load with a hook stick 
using an $:C LOAD INTERRUPTER 


Sure! The switching of your 12 kv distribution feeders is getting 
tougher and tougher! Maybe your linemen are living with it, or 
maybe you are spending a fortune just to get by. 


Is there another alternative? 













Certainly! A stick-operated S&C Load Interrupter. It can switch positively— 
under any condition — any load, whether it’s line charging current, capacitor 
charging current, magnetizing current, or full load. And it can 

be done without the hazards and uncertainties of an 
external arc. Here’s a switch that will keep your 
linemen happy, and the comptroller, too. 


USE IT AT SECTIONALIZING POINTS 


















On 12 kv radial circuits, in- 
creased loads have made 
switching at sectionalizing 
points virtually impossible DIAGRAM OF A TYPICAL DISTRIBUTION SYSTEM 





with conventional discon- q 
nects. On loop circuits (right 


it’s difficult enough where the FEEDER #1 — 


duty involves only switching 
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in parallel. And if the tie comics a 4 A 

switches are open, hazard- 2 leod teornepter ' : : | i > 
free circuit interruption can - oe aes. a : ig ~ 

be an impossibility. ~— transtormer L D ” _ al fur 

Here, S&C Load Interrupt- f 4 : bh Oo . 
ers will give you safe, posi- . my Fla / 4 

tive, circuit interruption on FEEDER #2 2%, i = - S| 

full line voltage and full load t. 4 pati - 

current—an advantage under 4 eal 

emergency conditions, and a ” 

convenience under normal 


circumstances. 


Specialists in High-Voltage Circuit Iuterruption dince 1910 


Load Interrupter Performance Comparison 








Z & The $4C Load Inter- 
4 rupter, Alduti type; 
outdoor, single pole, (stick- 
operated); 14.4 kv, 600 
amp. Three-pole, group- 


operated load interrupters 
are also available. 








$aC Load Interrupters 


Conventional Disconnects 






























































PERFORMAN : : 
“es Stick- Group- Stick- Group- 
Operated Operated Operated Operated 
Interrupt current from parallel sources safely? DOUBTFUL DOUBTFUL 
Safe to equipment or personnel if inadvert- 
ently opened on full voltage (in case loop is NO DOUBTFUL 
open)? 
Dump load without opening feeder breaker, 
or without preliminary unloading? NO DOUBTFUL 
" Multi-pole device controllable from ground 
{(moy be required by system practice or other NO YES 
circuits on same pole)? 
Interrupt line charging current safely? NO DOUBTFUL 
Cost? j LOWEST HIGH 
: m The S&C Load Interrupter can switch the circuit men or equipment in case of inadvertent operation. 


without unloading preliminaries and without open- 
ing the breakers. The use of S&C Load Inter- 
rupters cannot lead to dangerous phase-to-phase 
i or phase-to-ground faults, because there is NO 
EXTERNAL ARC. Also there is no danger to 


LOAD INTERRUPTERS 


The S&C Load Interrupter breaks all load and 
charging currents instantly and decisively. Be- 
sides, you can mount it in any desired position 
—vertical, upright, or inverted. Write today for 
Catalog Section 760 on S&C Load Interrupters. 


§.C ELECTRIC COMPANY 






























Why Shielding is Not Necessary 
for 5kv Okolite-Okoprene Cables 


Here are the facts that will prove to you that non-shielded Okolite- 
Okoprene cables for 5kv service can— 


@ save you money 


@ simplify splicing and terminating 
@ eliminate grounding problems 


Old-Fashioned vs. 
Modern Practice 


It is a fairly common practice for 
someengineers tofoliowconvention 
shielding all rubber-insulated 
cables for operation at over 3000 
Shielded however, 
are expensive and to install them 
properly is a and time- 
consuming job. Considerable skill 
must be exercised to avoid having 
splices and terminations that will 
give trouble. Shielding that is im- 
properly grounded offers a real 
hazard to human life. 
It is not necessary to 
these higher costs and difficulties 


volts. cables, 


COSTLY 


accept 


—_, 


Ii 


Typical labor-saving application of non- 
shielded 5kv cable. Non-shielded cables 
like these save space, terminate like a 
600-volt cable. Shielded cable would re- 
quire extra cost of stress cone plus a longer 
unbent section. 


to 5kv installations be- 
cause they can be eliminated by 
choosing properly designed non- 
shielded cable—such as Okolite- 
Okoprene—which can be handled 
as easily as 600 volt wire. 


Modern Practice Backed by 
Over 20 Years’ Experience 


The advantages of unshielded rub- 
ber cables were first made avail- 
able to the electrical industry in 
the mid 1930’s when Okonite 
introduced the Okolite-Okoprene 
non-shielded construction for use 


HbA 


up to 5kv. Nearly a quarter of a 
century of experience has proved 
the value and efficiency of this 
design which has since been adopt- 
ed by many other manufacturers. 
Todav. non-shielded cables are 
carried as standard stock items to 
meet the substantial demand for 
this tvpe cable which 
reduces material costs, 


ly > at) ‘ 1+ 7 A? ~¢ 
splicing and terminating 
inates <¢ nding 
inates grounding f 


. 
The non-shielded braide« 


roblems. 


widely used 20 years 

quently failed in damp locations be- 
cause of discharge damage caused 
by the surface drainage of charg- 
ing current arcing at points of 
casual contact with ground or an 
adjacent phase. Furthermore, 
surface charges on braided cable 
presented a hazard to personnel. 
The National Electrical Code 
Sect. 7107) has recognized 
problem and does not permit the 
braided cables for service 
above 2kv in wet or damp loca- 
tions unless they are 
Okolite-Okoprene non-shielded 
5kv cables. ising < new approach, 
solved this problem by eliminat- 
ing the fibrous braid covering 
replacing it with a carefully com- 
pounded neoprene sheath whose 
built-in dielectric qualities and in- 
herent stability reduced drainage 
current to an insignificant min- 
imum. 

It requires a considerable degree 
of skill and experience on the part 
of the manufacturer to develop 
and produce a neoprene sheath of 
the necessary quality. Otherwise, 
the user will be forced into the 
costly alternative of purchasing 
shielded cable. E. I. duPont de 
Nemours and Co., Inc., the pro- 
ducers of basic neoprene have fre- 
quently stated that: “‘Too much 
stress cannot be laid on the impor- 
tant that the best neoprene 
products are produced by those 
manufacturers who are skilled in 
the art of compounding neoprene.” 

Certain cable specifications rec- 
ommend shielding for neoprene- 
sheathed cables operating above 
3000 volts. This requirement is 


tnis 
ise ol 


shielded. 


ing 
ana 


Tact 
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intended to protect users from 
failures in cables having neoprene 
sheaths that do not possess proper 
electrical qualities. If such specifi- 
cations called instead for a neo- 
prene covering having stable elec- 
trical characteristics equal to an 
Okoprene sheath, this 
shielding requirement could be 
avoided to the obvious advantage 
of the user. 

With the development of the 
Okoprene sheath, users obtained 
a premium quality 5000-volt cable 
that not only helped them to re- 
duce costs but also helped them to 
eliminate the problems that are 
involved when usingshieldedcables. 


costly 


Correct Cable Design Key to 
Modern Practice 


aesigning pioneer non- 

te engineers 
two essential com po- 
superior Quality iInsula- 


dual purpose protec- 


chosen was 
oil-base rubber com- 
} 


roved at voitages 


The insulation 
Okolite, an 
pound, field-y 
1 nd possessing a high 
degree of heat and moisture re- 
stability as 
lished in stations, 
trial plants and submarin 

The covering was Okoprene, a 
rich neoprene compo ind specialiv 
lormulated to provide excellent 
ozone resistance, high surface re- 
sistivity and high corona discharge 
level. Okoprene also possesses ae- 
sirable mechanical features such 
as weather resistance, chemical 
resistance and ability to 
mechanical abuse. 

The nation-wide acceptance of 
Okolite-Okoprene unshielded 5000- 
volt cables has been based on more 


y ») Row 
UP LO SOKV a 


sistance and estabD- 


indus- 


> circults. 


central 


resist 


Typical terminal box for motor leads to 
5000-volt motor. Standard boxes are a 
tight squeeze even for non-shielded cables. 
It is impossible to terminate shielded cables 
safely without providing a special box 
large enough to include the necessary 
stress cones. 
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Compare the difficult termination of shielded cable with simple 


termination of unshielded cable. 


a. Shielded S5kv cable requires 


suming and long, complicated terminati 


hie le 


oc 


city itself, requiring 
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LUG TO SUIT 
CUSTOMER'S 
STANDARDS 
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OKOPRENE TAPE 





~= 


al 
~~ 


: 


EXPOSED OKOUITE 
NSULATION PAINTED 
WITH OKOUTE PAINT 


— —-—{ — 





VARNISHED CAMBRIC 
TAPED STRESS 
RELIEF CONE 


SHIELDING 
BRAID 


MANSON TAPE & 
OKOLITE PAINT 





RUBBER FILLED 
CLOTH TAPE 
| 5 ~ 


SHIELDING 
TAPE 





COPPER STRAP 
FOR GROUNDING 





p—— OKOPRENE SHEATH 
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| O 
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LUG TO SUIT 
CUSTOMER'S —— 
STANDARDS 


OKOPRENE TAPE —— 














OKOLITE-OKOPRENE 
UN SHIELDED CABLE ——| 


Le 








Extra length and extra procedure 
required for 5kv shielded cable ter- 
mination—vunless unusual skill is 
employed, this section becomes a 
danger zone. 


than 20 vears of satisfac 


experience. During 


Okonite research 


improve even 
ord. Okonites policy 


velopments tnat Wil 


isers WI1tnN greate 
economy, periormance 


aT 


enco 


, au 


Unique Testing Procedure 
Confirms Cable Quality 


< ctorv 


“Gooding Test 


leveioped and used Ooniv 


as . lie, ‘ 
provides additional saie 
Dies ins 


r ) 
blLiInUiaL 


= ior ted tor 


operation over 2000 volts. This 


| oe 
Puara all Ca 


- E a at’ 
electronic testing equipment, which 
scans every incn oi the completed 


Okolite-Okoprene cable, can pick 


out the most minute imperfections 


—impossibDie to detect by any other 
st method—that might shorten 


cable life after it has been placed 


, 
ia | 


and significant ad- 
voltage, non-destruc- 
now allows 
non- 
i Okolite-Okoprene cables 


eT 
Lesting 


‘ zie 
to supply oOKV 
even more reliabDie than 


ionai service record 


The Economics of Shielded 
vs. Non-Shielded Cable 


is no question that 
hielded cable can be install 
considerably less cost than shi 
cable. A comparison of 
terminations shown here clearly 
demonstrates the simplicity 
non-shielded cable terminals. No 
special training is required and 
splices, too, are easy make. 
and terminations [or a 
typical shielded cable installation 


21), to 4 times as long as for 


the cal 


Splices 


take 2 
a non-shielded Skv rubber-insu- 
lated neoprene-sheathed cable. 

For complete information 
Okolite-Okoprene unshield 
‘able, write for a free copy 
Okonite’s 128-page bulletin 
1085 to The Okonite Compz 
Passaic, New Jersey. 


where there’s electrical power... there’s o KO M ITE CABLE 


FEBRUARY 1958 


5782 


iA 





PYLE star-tine CONNECTORS 


Assure long-lasting protection of 


vital connections under a wide range 
of extreme environmental conditions 


Currently establishing itself as a performance 
leader in the missile systems field, Pyle-Star- 
Line connectors offer engineers an entirely new 
line of electrical connectors for universal mili- 
tary and industrial use. 

With characteristics of construction and per- 
formance never before combined in compact, 
rugged, lightweight standardized connectors, 
they exceed NEC requirements and classes 
A, B, C and E of military specifications MIL 
C-5015C. 


FEATURES 
Tough, lightweight shell: Strength comparable to mild 


steel, yet weighs only 3 oS 
Gives shell 


} 
] 


Anodic coating: 

- ened stee Takes up to 

“Sandwich” inculation s 
two rigid discs 


Chamber sealing: S 

and compietely prevents woter, gas 

passing into she 

— range of pin and socket configurations: 
gurations from 2 to 100 poles available. Within each 


size all inserts ore interchangeable ond reversible 





Environmental Limits of Pyle-Stor-Line connectors 
Beene 


“Temperature —80 F. to 225 F. 
Pressure 300 PSI ‘External, , 200° PSI internal 











Ss — 
| Chemical | Resistance _ _ Most acids, most olkalis, “oil 


| Corrosion Resistance _ ~~ Salt Spray: 300 “days without failure 


~ Dust Resistance ; Bo Exceed “requirements ¢ of Mit C- 5015C 
| Shock Resistance om = 50G Minimum 
| Vibration Exceed 20G to Method of Mil C- -501 5C 


R Humidity & Moisture Resistance _ _ Exceed Class E. Spec. of Mil C-5015C 














Air Leakage Meet Class E Spec. of Mil C- 5015C 

















Write today for complete specifications. 


the PYLE-NATIONAL company 


Where Quality is Traditional 
1378 North Kostner Avenue, Chicago 51, Illinois 


District Offices and Representatives in Principal Cities of the United States 
CONDUIT FITTINGS * CIRCUIT CONTROLS + LIGHTING EQUIPMENT 
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Today more than yesterday...tomorrow more than today 


A dependable source of stable voltage 


Today more than yesterday—and 2. Response time of 1.5 cycles or and 50 cycle service, or with other 
tomorrow more than today—circuit less. input and output voltages, on a 
reliability and simplification is a 3. No moving or expendable parts “build-to-order” basis 


] i tment 
or manuai adjustments ral . . . 
aiisots Special adaptations of the basi 


design have resulted in six addition- 
al types of Sola regulators that meet 
a variety of voltage stabilization 
Current - limiting characteristic problems. Included are types that 
protects load equipment from provide low harmonics in the out- 
put wave, regulation of electroni 
Availability of transfor vation plate and filament voltage supplies, 
ratio jor step-up, step dow! ind lower-cost regulation for house- 
plate andor filam hold appliance service. 


Self-protecting against short 
circuits or heavy overloads on 


output or load circuit 


excessive jault cl 


permits substitution 
conventional non -regulatin 
transjormers 

Provides isolation between input 
and output circuits, often elim- 
inating the need ‘ 
shields 

telatively compact compared to 
for comparable 


j 


other equipment 
ac voltage regulation. 


The basic-design Sola regulator- 
referred to as the Standard-Type 
Constant Voltage Transformer — is 
available from stock in capacities 


nm 15 0 kv: a variety 
STANDARD- TYPE DESIGN from 15 va to 10 kva in a variety of 
1000 va ratings range of Sola Constant Volt- ratings. Many of these standard 


age Transjor mers sh we compactness an models can also be supplied for 25 


oe LATEST ADDITION are these 
in capacities up 
at right. is wired se 

vital responsibility of the electronic , from transformer for most compact 
and electrical design engineer. ee ee ne oe eee 
Where the problem is voltage con- 
trol, utmost simplicity and reliability ! 
is provided by the Sola Constant “ie Q Your letterhead request for “The 
Voltage Transformer =A : : Sola Constant Voltage Transformer 
: Theory of Design and Operation” 
will bring answers to your technical 

sees questions about the operation of the 
many important advantages over : ; ; 
other voltage stabilizers, some of Sola regulator. This monograph = 
which depend upon saturation of cludes ” discussion of special adap- 
core materials for their regulating tations of the basic-design voltage 
action; or other types employing regulator. Specific information about 
tubes. The performance characteris- abo »xemplifies transformer availabilities for your 
tics of Sola Constant Voltage Trans- “y wag Mle Fagg typeset age Bb ne gym particular “component” or “end 
formers have led to their widespread Volt “earttde ple Paysites > ype act tery 9 Sor use” applications may be obtained 
use in applications for which other either single three-phase pecve promptly from your nearest district 
types of regulators are unsatisfac- ae Co ee sales engineer. He’s listed below. 
tory. Included are: aie 


1. Completely automatic, continu- 
ous regulation of output within /\ 
+1]% with primary voltage vari- /ma\ 


ations as great as +15‘ TRANSFORMERS 


s' product 


Along with its simplicity, the 
static-magnetic Sola regulator offers 


_ 


CONSTANT VOLTAGE TRANSFORMERS © LIGHTING TRANSFORMERS © CONSTANT VOLTAGE DC POWER SUPPLIES 

SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, iinois, Bishop 2-1414 © BRANCH OFFICES: Boston, Mass.; Cleveland, Ohio; Kansas City, 

Mo.; Los Angeles, Calif.; New York, N. Y.; Philadelphia, Pa.; San Francisco, Calif.; Wallingford, Conn. © y eee in Other Principal Cities 
‘ Sola Electric (Canada) Ltd., Toronto 17, Ontario: 102 Leird Drive, Mayfair 4554 
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CHOOSE THESE 


Spaulding Supergrey Vulcanized Fibre. 


Known in all industries for its exceptional 
hardness, density and resilience, Spauiding 
Supergrey withstands the impact of heavy 
shock loads. its extremely smooth wear 

will not mar contacting surfaces. 


Spauidite Thermosetting Piastic. 
ideal for uses where dimensional! 


‘stability plus good wearing quality must 
be maintained under severe 


operating conditions. 
p> - Both Spaulding Supergrey Fibre 
and Spauldite are light in weight, highly 
resistant to corrosion and quiet in 
operation. Spaulding will fabricate 
— either to your exact specifications. 


Consult the nearest Spaulding Branch 
Sales Office for Full information. 


SPAULDING FIBRE COMPANY, INC. 
310 WHEELER STREET TONAWANDA, WN. Y. 


SPAULDING BRANCH SALES OFFICES WE MAKE AND FABRICATE 


ATLANTA 7, GA Chicago Arec Nework, N. J. Area ' VULCANIZED FIBRE: In sheets, 
250 South Oxfor i., N BERWYN, ILL WESTFIELD, N. J nd fabricated parts 
BALTIMORE 18. M 247 G Avenue Central Avenue 

4 North Charles $ CLEVELAND 20, OHIO NEW YORK 55, NEW YORK 
BERKELEY 9, CALIF 494 lee Rood 4 Eost 149th Street 

780 Shattuck Ave CLEVELAND 16, OHIO ST. LOUIS 5, MO 

BOSTON 16 MASS > s Det oit ws i) ky + ver 7247 c v ee 

Beviston Street DAYTON 2, OHIO ST. LOUIS 17, MO 
Boston Area 6 Se diow Street — : 


WELLESLEY HILLS 82, MASS. DETROIT 1, MICH 


ARMITE: Thin 


SPAULDITE 
e t Rood A sheets, rod 
SPAULDO: ™ 


SPAULDING FIBRE BOARD: In sheets ond fo 


sted ports 


- SYRACUSE 3,N. Y 
44 Wash Street TOls ‘Wweodwerd Aweue oh il elec gee 
FORT WAYNE 6. IND TONAWANDA, N.Y 


field Avenue Wheeler Street 


LANSING 10, MICH TORONTO, ONT. ¥ 


BRIOGEPORT 6, CONN 
2626 Ma q s 
— Lakeshore Rood, E MATERIALS HANDLING PRODUCTS: Factory 


n Street 


SPAULDING T BOARD: A superior Tronsformer 
CAMDEN 1, N. J 


South Sixth Street 


NG | é Port Credit, Ont ks, Boxes, Barre 
CHICAGO 34, ILL wag sae dang LONDON, ENGLAND 
7644 West Belmont Avenue Ares eae r Jing’s LTC 
= 4 ploucester Woy 
CHICAGO 25, ILL. LOS ANGELES 15, CALIF. Clerkenwe ondon E.C. 1 
s Lincoln Avenue eo - bngon E.% 


Spauid 3 $s ' 3 s for these 


SPAULDIN FABRICATING FACILITIES 
ee iat . f te 


25S u » Street PARIS, FRANCE 
CHICAGO 38, ILL. MILWAUKEE 16, WIS. a F 
604 West 63rd Street 3 


bre V anisee—Spaulding 


3 West Lisbon Ave, 27 Rue Vincent C 


ompoint 
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For low-cost switching 
choose a Southern States 
tilting insulator disconnect 





TYPE TR-1A 


TWO COMPLETE LINES 


TYPE RU-1A 


nectir swt 


EASY INSTALLATION tins 34 RU and 3030, 
One reason utilities find the install 

switches so easy is the method for affixing the inter- 
phase shaft to the rocking insulator. The shaft is 


7 7 
sth do is pean pasties. dedems a need SOUTHERN STATES 


and then only one bolt per phase is tightened to 
complete the installation, saving valuable installa- EQUIPMENT CORP. 
tion time in the field. , HAMPTON, GEORGIA 





IN CANADA: Dominion Cutout Co., Ltd., Toronto 


For more information circle 7 on reader service card 





l-T-E makes sweeping design advances 
in new low voltage power 
circuit breakers, switchgear 


f 

















; 
: 
F 
| 


I-T-E’s new K-Line offers better performance, 
greatly simplified operation and servicing, and 
standardization in construction and assembly 


Now we offer a complete new des of eq 


n . 


the switching, control and protection 
erator, transformer and feeder 
large electrically powered f 


n advan 


28 
First quick-make manually charged stored energy ee 
mechanism. First 90°; of pulldown handle travel ct 


spring mechanism, last 10 releases 


matically closes contacts. No teasing of contacts i ible 


4&-high stacking of 600 amp frame size circuit breakers in 
90-in.-high enclosures. The new circuit breakers are as 
much as one-third smaller and 55°; lighter than comparable 
units. The new switchgear is the smallest ever designed. 
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First closed-door drawout of circuit breakers. This permits racking of circuit breaker into connected, test and 
disconnected positions without opening the door of the circuit breaker compartment. Drawout arrangement 
keeps circuit breakers clean, aisles uncluttered, promotes personnel safety. Breaker must be opened before 
er can be lifted to insert drawout racking crank. Breaker cannot be closed while shutter is lifted. 


Stored energy electrical closure that materially cuts control 

it requirements. The motor-driven stored energy system 

ly 10 amp from a simple power source, compare 

h as 160 by comparable solenoids. Quick-make 

manual closure operates on same principle. First 90°, of pull- 
down handle travel charges a spring mechanism. Last 10 


releases the stored energy and closes the contacts. No teasing. 





Greatly increased accessibility to component parts for opera- 
tion and servicing. For example, trips on electrical I 
lly operated breakers are 

usted. Trips also can be changed quick 


which are changed 


rmerly required. 


 ——_ ~ a ce 
Subassembly circuit breaker construction permits easier, faster 
replacement of parts. Six major subassemblies replace 130 
separate parts in previous models. A part replacement for- 
merly requiring an all-day overhaul of the circuit breaker may 
Expanded trip flexibility meets last-minute load changes in mean only removing and replacing a unit subassembly—a 


many instances with the existing trip unit. 


Bulletin 6004C tells the complete story of this advanced design switchgear. Ask your 
local I-T-E representative for a copy today. Or write I-T-E CIRCUIT BREAKER 
COMPANY, Switchgear Division, 19th & Hamilton Sts., Philadelphia 30, Pa. 


lista 


9TH AND HAMILTON STREETS 


(1) Ii-T-E CIRCUIT BREAKER COMPANY 
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Model (simplified) illustrates basic structure of magnetic “Twistor” memory—magnetic and copper wires interwoven as in a window screen. 


Twisted condition of the magnetic wire shifts preferred direction of 


wire, thinner than a hair, can store as much information as ter 
M.S. in E.E. from Purdue University. 


magnetization from a longitudinal to a helical path. One inch of twisted 


rs. “Twistor” was inver Andrew Bobeck, 


ew twist in memory devices 


An ingenious new kind of magnetic memory has been 
developed by Bell Laboratories scientists for the stor- 
age of digital information. Known as the *“Twistor,” 
it consists basically of copper wires interwoven with 
magnetic wires to form a grid. 

“Twistor” gets its name from a characteristic of 
wire made of magnetic material. Torsion applied to 
such a wire shifts the preferred direction of magnetiza- 
tion from a longitudinal to a helical path. This helical 
magnetization has been applied to produce a magnetic 
storage device of unprecdédented capacity for its size. 


In a magnetic memory, information is stored by 


magnetizing a storage element. In conventional mem- 
ories the storage elements consist of rings of ferrite. 
In the “Twistor,” they consist of tiny segments of hair- 
thin magnetic wire. At each intersection of the grid, 


one such segment is capable of storing a binary digit. 


The “Twistor” is simple and economic al to fab- 
ricate, and its minute energy requirements are easily 
supplied by transistor circuits. Bell Laboratories engi- 
neers see important uses for it in future telephone sys- 
tems which demand the compact storage of much 
information, as well as in digital computers for civilian 


and military applications. 


BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 


For more information circle 9 on reader service card. 
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SOLID-ELECTROLYTE 


CAPACITORS 






new dimensions in 


Now, circuit designers in computers and mili- 


tary electronics have an electrolytic capacitor 
that offers greater miniaturization than ever 
before 


Sprague’s recently announced solid-electrolyte 


with no sacrifice in reliability. 


Tantalex Capacitors find ideal application in 
the transistor circuits of these critical fields. 
The tiny sintered tantalum anode of Type 
150D Tantalex Capacitor is impregnated with 
a solid, non-corrosive, semi-conductor ma- 
terial which cannot leak under any circum- 
stance. It combines true miniaturization with 
electrical stability previously unobtainable in 
an electrolytic capacitor of any type. 
Thermal coefficient of these capacitors is 
sufficiently low and linear so that for the first 
time a Circuit designer can think of an electro- 
lytic in terms of parts per million capacitance 


change. Nominal value is +500 ppm/ °C. The 


miniaturization and reliability 


size) is rated ot 4.7 uF, 


d-c, and is only 4” 


by % long 


Capacitor may be used without derating over 


a range from +85°C to as low as —80°C, a 
temperature at which no other electrolytic has 
proved useful. 

Solid construction permits the Type 150D 
to withstand the severe shock and vibration 
encountered in missile and ballistic applica- 
tions. Hermetic sealing makes it completely 
immune to humid atmospheric conditions. 

Complete performance data covering the 
wide range of sizes and ratings are in Engi- 
3520B, available on letter- 
head request to the Technical Literature Sec- 


neering Bulletin 


tion, Sprague Electric Company, 321 Marshall 
Street, North Adams, Mass. 
ook 

Sprague, on request, will provide you with 

complete application engineering service in 


the use of Tantalex Capacitors. 





This solid-electrolyte Tantalex 


Capacitor (shown 1'A times actual 





SPRAGUE COMPONENTS: the mark of reliability 


CAPACITORS *« RESISTORS + MAGNETIC COMPONENTS + TRANSISTORS oe 
FILTERS « HIGH TEMPERATURE MAGNET WIRE + PULSE NETWORKS oe 









INTERFERENCE 
PRINTED CIRCUITS 
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The 


Functional 


Plan 





The functional plan for organization of the En- 

gineering Profession is not a new plan. It has 

been referred to as the “AIEE Plan,” the ‘“Coover 

Plan,"’ and the “San Francisco Plan.” The pur- 

pose of this article is to clarify the intent of the 

plan and to remove certain misunderstandings 
which hove arisen. 








“VOTED to adopt in principle, and 
A e . port tl ree or nizatior ia character 
It did not propose that NSPE become ituent NSP] 
eke ne the tue t FJ ind NS 
of either EJC or ECPD. : 
It did not propose that EJC and ECPD combin« 
It took no position with regard to the establish 


) 
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modifications (as recommended by the 
Whok 


the ove all 


functional 


Committee of the is currently most suitable 


to serve needs of the engineering pro- 


fession 


2 VOTED to request the President to appoint a spe- 


i 
cial committee to draft, subject to Board approval, a 
statement to the membership and other interested 
irties, setting forth the proposed AIEE position on 
ntersociety relations as recommended by the Com- 
ittee of the Whol 
VOTED to request the President to appoint a com 
mittee with instructions to approach NSPE with the 
suggestion that its memb rship be opened, Lor 
period of years, to unregistered engineers holding 
S ab 1 des in technical societies subscribing to 


' ] 


ECPD uniform members rade standards 
a VOTED to rescind the instuuctions to AIEE rep 
sentatives on the | }¢ Board of 


rent of | j¢ 


bership tvpe of unity organization.” 
I | 


Directors to work 


into an individual 


MODIFICATIONS 


MODIFICATIONS referred to in 


relinquish the 


THE FUNCTIONAI 
vided that | [C would 


was then conducting in the fields of emplovment condi- 


action 


| roy 


activities it 


tions, labor legislation, practice ot engineering cod 
social security legislation, and certain kinds of 


special 
more recently initiated activity in engineer- 
ould 
ECPD would 


ictice of ens 


y 


survevs (the 


in education w likewise be considered ina ppro- 


iate); that relinquish its interest in the 


| NSPE would 


code 
} } 
technical eaduca- 


ineering and that 


inquish its activities in the fields of 
ind young engineers 
Engineers Joint Council would 


a co-ordinating body for 


function primarily as 
crossing the 


the various disciplines. It would retain 


technical matters 


DoUuNndaries Of 


the recognition of specialties, honors for 
| 


eers. the National Register 


varitl >C FT 1 ‘ 
ms with corresponding roreign 


Engineers and rela- 


bodies in countries. 


; 
group ot activities 


Engineers’ Council for Professional Development 


vould continue its interest in the education and devel- 


engineers, the establishment of stand- 


education, the 


opment ot young 
ards for engineering 


accreditation of en 


ind the canons of ethics. This is 


gineering curricula, 
the “educational” group of activities 
National 


continue its 


Society of Professional Engineers would 


ictivilies relating to registration ot eng!- 


neers and economic considerations in the 


of engineers, includ 


employment 
ing salaries and fees. It alone would 


be responsible for formulating rules of behavior under 


the ECPD canons of ethics and for discipline under 
It would continue its activities in national 
the 


spokesman for the profession in matters of legislation 


these rules 


affairs and national defense and would be sole 


affecting engineers. It would be responsible for public 
relations to enhance the prestige and standing of the 


engineering profession as a whole. (The technical so- 


cieties would, of course, be free to conduct such public 


réett The 


120 Ba) 
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relations activities as they consider appropriate in their 
The NSPE 


“protessional” group. 


own specifi fields.) activities allocated to 


are those in the 


With regard to surveys of the profession, it was the 


consensus that when the subject matter is technical, 


surveys by EJC or a similar technical co-ordinating body 
surveyed is political 
working condi 


are proper. When the subject to be 


or has to do with economic welfare and 


tions of engineers, it was considered to be more prop rly 
the function of a body of the type of NSPI 


NO CHANGE IN AIEF 

IT WILL BE NOTED that the subject under c 
by the Board of Directors, and upon which it acted, re- 
EJC, ECPD NSPI 
AIEE should discontinue 


ictivilles OT 


lated to the functioning of and 


There was no proposal that 


any of its interests or any of the services 


which it customarily has been 


giving to its members, 


including students. EJC and ECPD are joint agencies 
established by the individual membership engineering 
societies to carry out jointly on behalf of the members 


societies certain functions which are of broad 


ot those 
ind which can be more 


working 


interest to the entire pre 
handled in this manner. AIEE, in 


session 


effectively 


through such joint agencies, does not relinquish any of 
its interest in or responsibility for the subjec 
Such joint agencies are composed of representatives of 
the various societies acting for t societies they repre 
sent, not independently of them 

Because of the variation in conditions affe ny oj 
neers in the various disciplines, it is contemplated tl 
the engineering societies will continue to maintain con 
mittees on such matters as education, registration, pro- 
fessional conduct. et for liaison with I }¢ ECPD, o1 
NSPE, as the case may be, to insure that those groups 
are kept informed as to the particular Vi¢ points ot tl 


members of the various societies 

There can be no question but that AIEE will cor 
tinue to need an Education Committee, for example, to 
keep alert and up to date on problems a 
electrical engineering education, in order to interpret 
these to ECPD and assist ECPD in the establishment of 


he field of 


policies and criteria pertaining thereto. In 
any learned profession, there is no person or group of 


persons qualified to establish standards of educatior 


competence to practice, ethics, etc., except the mem- 
bers of that protession It is, therefore, the responsibility 
of the organization of the members of that profession to 


AIEE is the 


profession of electrical engi 


concern itself with these matters organiza 


tion of the members of the 


neering, amd, therefore, is the profession of electrical 
engineering. Its responsibility is inescapable. The fact 
that certain of its members who are engaged in the 


engineering students may be 
ECPD, or 


Engineering 


education of electrical 


members of certain committees of members 


of the American Society for Education 


ASEE), or both, is a mere coincidence. The responsi- 
education in the field of elec- 


bility for standards of 


trical engineering rests with the profession as a whol 
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Training Operating Personnel for 


Nuclear Power Plants 


Woks. 


A sound approach to the assurance of safe 
nuclear power plant operation consists both of 
the use of thoroughly trained operating per- 
sonnel and the provision of adequate reactor 
control systems. A description is given of several 
of the important operating positions in a nuclear 
plant, and methods of training and evaluating 
personnel for these important jobs. 


ISTORY will probably VIEW 


the 


the development of 


nuclear power plant as the most important 


However, 
ipplications of nucleat 
This 
vehement objection 
Michigar 


territory 


factor in the growth of the atomic age 


opinion still links many 


oy with its first disclosure—the bomb 


cently demonstrated by the 


construction of a nuclear powel plant in 


organized groups in the surrounding 


counteract such reaction, it is essential that nucle 


power plants continue to be operated safely. 
Io assure safe operation, the reactor control circul 


contain safety features that are designed to protect the 


plant in the event of equipment failure or of operator 
error. Relying solely on these safety features is not good 
operational practice. A sounder approach is to train 
yperating personnel thoroughly and to indoctrinate 
in their duties and responsibilities for safe 


Ihe safe operation of a nuclear reactor st 


opera 
iould de 


primarily upon the administrative control and op- 


the designed shutde 


nd secondarily 


For 


Ion, a upon 


obvious reasons, neithe 


the nuclear power plant is new and differs 
conventional plant, special training of pet 
The reactor as a heat source and its 
like the 


and materials designed 


necessary 


method of control are un normal fuel supply. 


components 


Spr cial equipime nt 


especially for nuclear industry have unique features 


High-integrity leakproof piping and components guard 
Aside 


ind its Operation, personnel 


against contamination from radioactive material. 
from the physical plant 
must understand the inherent occupational hazards, It 


} 


is extremely important that personnel learn the radio- 


logical hazards, the methods of protection, and their re 
sponsibility in preventing overexposure and injury. In 
addition, there is a jargon peculiar to the nuclear plant 
Such words as scram, crud, bubble, and meat are strange 
terms to the operators of a conventional power plant 
The supply of experienced personnel in the nuclear 
power industry is very limited, and the possibility of 


an organization acquiring a staff of trained people is 


99 


McKeown 


Training Nuclear Plant Personnel 


McKEOWN 


remote. Although nuclear power plants may differ in 


some aspectS as they develop, the pioneer powel! pro 
ducers will serve as a pattern fo1 t 


organizing operating 


forces, and can issistan in training 


provide valuable 


operating personnel for future plants. A 


tion of a typical nuclear power plant will 


plaining a comprehensive training 


program 
ing personne! 
Nuclear power plants 1n the | age of develop 


t 


be divided basically 


Phe 


he secondary 
reactor. the reactol 


coolant pumps ind 


‘quipment, and cont 


i 
includes steam 


turbines, condensers, itors. associated contre 


chgear, and, in 


Venel 


components simil 


general 


of the conventional steam plant. The basi 


and the conventional! 
source a! the heat transfer 
primary systen 

from one project to 
il] be 


which may be occupied 


-*lant layout may vary 


distinct areas w found in every 


an accessible area 


times, and an inaccessible area which 


cupied during the plant operation because 
levels. One plant in operation today has 
area subdivided into the up} I 

partment and an 


half of 


room n 


engine 


the lower the reactor compartmen 


tains equipment and components located 
tion fields. 
The accessible 
i 


shielded to permit 


area of the reactor 


} 


access to the 


ind portions of the 


compartment 1S 


primary system, auxil- 


lary systems secondary system lo- 


cated in this area The engine room contains the tur 


bines and associated equipment. Another accessible 


area is the control room in which pands for operating 
Fig. | 


are located 4 
is a simplified sketch showing compartments and com- 


and monitoring the entire operation 


ponents. 


ORGANIZATION 


PLANT OPERATORS, Classified according to their work 


areas, include the reactor compartment operators, the 


AIFE Pacifx 
Wash Au 3 1957 ta ssion on n 


a conference paper | nted the General 


Pasco rcleonics 


McKeown is with the ing tri rporation 
Pa 


Pitts- 
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& a PRIMARY S 


GMASGSSS SECONDARY 


YSTEM 
SYSTEM 





REACTOR COMPARTMENT 
verge .Evei) 
ACCESS@LE 


_ 


‘ 
’ 


PRESSUMIER 


LOWER LEVE 


( ™ACCESOM@LE 


#EaT ExCHanote — 


COMOENSER 


YT 


CONDENSATE 
Ee Lak ud 


COOLANT PUMP 


_—_ 








plan arranged in a logical sequenc contains only the most obvious and important topics 


ylan, the operator must learn specifi required for the operation station To assure that th 


} 
required ta pertinent | the systems, components operator has the knowledge, skill, and competence re 
yntrols. or instrumentation for that station quired he is examined by means of either 
1 hydraulic system, the operator is ex- i written test 
l ‘arn tne ocation ana ( the more responsible POSLLLOI 
other components veer and chief operator 
el supplies Inst! il mol XCENsive 


j 
iadings 





SHIFT 
SUPERVISOR 
i 








i 





REACTOR CHIEF 
ENGINEER | OPERATOR 








— + 
REACTOR ENGINE PANEL 


COMPARTMENT ROOM 
OPERATOR OPERATOR OPERATOR 











INDUSTRIAL 
MAIN TENANCE CHEMISTRY HYGIENE 





Fig. 2. Typical shift operation in a nuclear power plant 


idiation 
radiation an l mil itic I \ conwu 
ination and decontamination methods, a1 


tir hazards and their control are important topics that 


ire taught by this department It is particularly impo) 

tant for people to realize the fact that radiation and 

contamination are imperceptible to the senses. Reliable 

\s the trainee completes an item on the check sheet instrumentation is a necessity not only for the control 


item is initialed by an instructor. The check sheet of the reactor, but also for personnel protection 


McKeow? ning Nuclear Plant Personnel ELECTRICAL ENGINEERING 








The Television Allocations 


Study Organization 


Gs 


FELLOW 


TOWN 
AIEE 


Growing complexity of frequency spectrum allo- evision bré 
cation problems since World War Il, caused 


mainly by rapid television growth, has brought 


VEVE!l 


about formation of an FCC-suggested television 
industry-wide organization (TASO) to study the 
engineering factors involved. The general objec- 
tives and progress of the Television Allocations 
Study Organization to date are discussed by its 


yt representat 


executive director. Ing « 
manutact 
1956, tor 
ES 


JHE ALLOCATION OF FREQUENCI 


lasses of radio services has been 


Various ¢ 


g which led to Ul 
R idio Commission 
FCC 
110 Commission 


, } 


prot 


in 
ition in -ederal 


Federal ommission 


sociatiol 
Radio-Electronics- 


yiems and 
; ren 


tion sINnce 


ill l EI¢ 
FCC 


l€Vision 
War II 


| rally } he wid 


iused partiall \ n vide 


in 


Cs pe ( ially 


band of frequencies 


uired tor each television channel and, 


desirability of providing television 


rhe 


quest 


i 
Organizatl 


It programs trom 
I 5 bv « 
es impticit 
t j 
rrant were made } 
grants Nn this group 


levision stations 


' 


Sallie 


broadcaste 


OBTECTIVES 


quotation 


other 


avaliable nia miments t the same time, I 


spectrum covet “The 


es which also need more space in th 


objec tives 


ot 


{ ] 1 
Vision broadk ceve lop full, detailed 


channels assigned asting in both : 


ind the 


In its Repe 


irious 


regions 
1956 the 


naff t . 1] , },] 
ications iiocations problem 


possibility iltimately all 


shifting 


The 


Ision 


RI 


It was pointed 
nature could 


pract 


oO 


Manutact 


PMA 


t 


ind chnical infor- 
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1957. Panel Co- 


February 4, 1957. 


January ind the first meeting of the 


ordinating Committee held on 


was 


have been 38 meetings of the 


pan 


and of Co-ordinating Committee, plus 


many commi neetings been 


lated to 


Questionnaires have 


prepared and « manutacturers yroadcasl 


ervicemen to gather needed data 
n made to 
Wave propagation mcas 
in the Norfolk, Va.; Wilkes 
New Orleans Baton 
ind field performance 


New 


types has been pianned tol 


rs, and tel 


facilitate the 


ind and 
surveys have 
onducted in 
work of I 


both 
yf the country. A significant step forward h 


Orleans and Fresno, Calif 


nt of standard methods for tak 


at both uhf and vhf 


in the establishm 


ld streneth data Studies are 


: " 
made ot 


the operation of uht boosters and trans 
lators in New England and of unusual vhf wave p1 
Virginia. A 
data on tropospheric propagation collected 
tral Radio Propagation Laboratory of 


gation effects in tremendous 


Bureau of Standards over a period of 


being studied and analyzed. 


SCOPE OF FL TURE WORK 


LOOKING TOWARD THI of work 


aone Wave | measure 


FUTURE, ‘ amount 
ents 
ade in many aS a n anel 9 


work ot 


recently. In addit 


getting under wa‘ he 


ymmenced 


actually 


h is only ce 


just 


ion 


broad areas of study, a considerable 


j 


investigations of restricted scope need 


within the I hese 


de termina 


the various 


panels 


studies LOpICS 
I 


the tu wer radiated in a given direction 


ue po 


installed transmitting 


antenna; the possible 


tiveness of cross polarization and of circular polar- 


the determination of the optuumum rauo of 


1 sound-to-picture power; the effectiveness of 


types of receiving antennas: the dete 








Subcomemitt 
Ground Rules for 
Field Mecsurements 


Howerd Head 


he Television Allocations Study Organization 


Pane! 5- ANALYSIS ANDO THEORY 





Rober! M Bowes Wiihem 8 Lodge 


—-— ---- a 


Committee 5 Committee 52 Committee 53 committees 5.4 
Psychologica Aspects Systeme Presentation of Theoretice 


of Picture Quality concep! Television Coveroge Aspects 


Ogden L  Presthoidt omes 0 Porter Hower Heed Joct W@W Herbds're 


OF PICTURE QUALITY 





Fig. 4. 


' , 
mssion ines with 


receiving antennas and trans! 


relationship between receiving antenna height 


developed signal voltage the 


de scription ana 


tion of characteristics of the terrain which afte 


propagation; the description and specification 


ambient conditions at the receiving antenna sit 


iffect the received signal; the relative 


and of multipath effects, or ghosts at 
I 


reception of color television 


extent to which repeater transmitters 


required under various conditions; the 


which the effects of trom 


Signals 


combined ind the m 


interiering 


more sources should be 


the best presentation of data on television station cé 


Finally 


erage there will be the essential task of pre 


paring the final reports in which all pertinent informa 


tion 1s summarized ind CONCLUSIONS are drawn 


In summary, it can be said that 


has been made 


Sloninicant 


to date, that there is a 


activity on many engineering fronts and 


deal remains to be accomplished. There 


i well-founded expectation that 
ASO will make 


1 
vision allocations propien 


activities, I 
the tele 


REFERENCES 





Missile Headache Cure 


Bromo-seltzer can be used to cure missile headaches 


too, General Electric missile engineers disclosed 


To house instruments during test 


engineers developed 


recording 
GF 


capsule which is carried in the 


flights 


of these missiles, 1 spherical 


missile nose cone and is 
ejected before the nose cone hits the earth. Electrically 
operated markers help engineers locate the sphere 
However, to function properly, these markers must be 
delayed for a few minutes before operation. Bromo- 
seltzer, packed around electrical wires, delays comple- 
the electronic circuit for the few 


tion of minutes re- 


quired for operation. 
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Systems Approach to 


Determination of Television Coverage 


R. M. BOWTIE 


Taso'’s systems concept. integates information 
obtained by its panels into a form that can be 
most useful to the FCC for allocation purposes 
The essential elements of the system are dis- 
cussed and the contributions of some of the 
panels to this system are presented 


N ORDER 


Fig. 1. Systems Concept Chort. 
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Committee after it was determined by Committee 5.1 


on psychological aspects of picture quality of Panel 5 


that sufficiently complete and consistent data 


field of human reaction do 
two othe1 panels of TASO not shown on the diagram 
One 


the 


on this 


not now exist There are 


is Panel 3 on Field Tests, which is concerned witl 


over-all observational evaluation of the system 


the field. The other is Panel 5 on Analysis and The 


which also has an over-all responsibility including 


of bringing together the technical findings of the other 
1els in a consistent and authoritative technical report 


of the FCC. 


lowing 


the us¢ 


In Lol Ssvstems concept, 
1 


best to start w 


rounding the 


possible to determi 


- ] 
quirea 


and the 


level 


ited Starting 


eESSIONS are 


antenna 


antenna expected 


required VICE 


ite 
SLLE 


location is 
rece lve 


The 


aistance 


from the issue 


has an 
Thus, if 


receive! 


transmitter, 
time 


1 +} 


iound this 


ible reception YO of the 
I P 
j}Uualrt¢ miles 


that some 


than 90 
issume. further 


nosen 1om rece lve 


icceptable Sl 
90 i tl time. This ai 
he Grade A servic is defined by the FCC 


the definition of that orade ol service 


ea then talls 


out 
range 
requires 


the area receive acceptable 


Actually 


range 


sites in 


ervice 


lite a cl 
pict vould 
gotten 
\ ae 1jO1 
predicting bet 


will render an 


1 
} 
Phe 


done will 


fineness of 


depend 


may introduce 


can be largely upon 


findings of Panel 4 from its extensive fiel 


by the 1 


theoretical examination of the da 


tee 5.4 on theoretical 


aspects 


The description given of field strength prediction is 


intended to introduce the closely related problem of 


} 


portraying television station coverage. This problem is 


the responsibility of Committee 5.3 on presentation of 


television coverage, which is now in the midst of its 


27)7 > 
Bou l€é 


130 


deliberations. 


depicting service 


order to 


Determination of Television Coverage 


It is considering at least three ways of 


area, as shown somewhat schemat- 


The 


transmitte! 


a map the expected level ot 


ically in Fig. 3. first is that of dividing the region 


surrounding a into areas and showing on 


service for each area. In 


avoid being too explicit about the meaning of 


‘level Ot service is Commiuttes } has not vet spoKen 


on this matter, sufhce it ex pression 


50,90), for example, the 90 rey 


time that acceptable 
parti ular recelvel 


centage ol 


1] 
experiencing acceptable 


Phere 
Committee 


vised metl 


part ot 


observer 
the receivin 


towa 


THE OBSERVER 


observ ers 


residents 


Whe 


sen, the next 


to measured levels of different 


legradatio1 he means for producing 


with these measured levels of the forms of signal 


dation to be studied have not vet been worked 


Panel 6 is so new as to have had only one meeting. One 


proposed, for monochrome pictures at least, 1s 


tm 
which a form of degradation will be introduced in pro- 


The 


will then be shown to observer groups using television- 


method 


that iking kinescope recordings of a monitor onto 


gressively increasing degre¢ resulting recordings 


set-like viewing conditions. The observers will then score 
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Gas Flow and Heat Transfer in Conductor-Cooled Units 
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Dimensions for a 
Unified Theory of Electromechanics 


W. 


A relation is derived from classical electromag- 
netics which dimensionally relates a mechanical 
quantity, force, to an electrical quantity, voltage. 
A set of three dimensions—length, time, and the 
square root of force—result, which are sufficient 
to present dimensionally a unified theory of 
electromechanics. The extension of dimensional 
theory and unified theory is also discussed. 


OR MANY YEARS, it has been found ne 


dimensional! analvsis to use a minimum 


mensions in order to dimension the quant 


the equations 


i 


eorv. For mechanics alone 


sets of dimensions In cOmmon usé 


the quantities force F, length L, and 


ely mass M I in The 


-d throughe ! la one ot 


word 


LOorce 
liar quantity 


is a dimension, th 


convention of placing 


about its svmbol ll be followed The 


fourth dimension in a combined theory of 
netics and mechanics (which will be cal 


} 


lectromechanical” theory has arisen be 


been considered necessary to have a ftundamenta 
that is dimensionally independent 

The 
tity that has been used as a dimension, independ 


\ cor 


s consisted of 


quantity 


chanical quantities most common electri 


the mechanical dimensions, is charge QO 


} ] 


of electromech nical dimensions ha 


such as [F.L,7 QO Ol 


many ti 


imum of four dimensions 
Mio.7 42 
formed. A 


will be 


T hese sets are typical ol 
and of ther 
Eshbach ie 
losophy of dimensional analysis is stated in the 


\ more 


»y several modern 


comparison ot thes 
Dasic 


orks 


is given 


nensional sets, found in 


complete discussion 


} 


1uthors, such as 


ir dimensions hav 


bee n conside red neces 


shown that three dimensions are sufficient 


to form a complete set of electromechanical dimensions 


I I ¢ three dim«e nsions are the square root ot torce ’ } 
L), and [T}. In the 
sions of the electrical quantities are 


of [VF.L.T 


ipplication of this set. the dimen 
expressed in terms 


while the dimensions of the mechanical 


ALLEN 


quantities are expressed in terms of [\/F?,L,T]. Force 
is replaced by the square root of force as a ful lamenta 
dimension. 


VF.L,T 


LO LINK 


In order to ;% 


1cal quantitie Ss, lt is mecessary 


with both mechanical and el 


dimension is obvious 
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n intities 
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aemonstrateda 


theory, using established principles 


' 
The equation reterrea ) 


ind Becket 


ham 


ratelv hereinatter, trom 


and term 3. Equati 


| on charged ! 


on 


One the independent 


component torces 


due to the interaction of th harge on the 


the external ld ymponent 


is due to dielectric a 


the externa 


} 


issumeda 


Ihe derivation of equation is started by adopting 


the 
Buckingham?: 


principle of dimensional homogeneity, 


Phe 


iS aX1lOMati¢ 


as stated by principle of dimen- 


sional homogeneity 


ind complet lust. have 


physical equation 


dimensions.” By application of this principle, the di 


mensions of each term of equation 3 can be equ ited to 


the dimensions of the other terms. One of the three re- 


sultant dimensional equations, re lating term | to term 


}. is used for the derivation: 


ELECTRICAL ENGINEERING 








lable I Dimensions of Electrical and Associated 


Length-Time Quantities in Terms of \ F.L.1 


bol Dimensior Name Equation No. Page No.* 





ition 
issumpton 
lol 
represented by eq 


] t } 
eiectric sphere 


FEBRUARY 1958 








lable Il. Dimensions of Mechanical and Associated 


Length-Time Quantities in Terms of \ F.L.1 


Symbol Dimension Name 


frequency 


















































(B) 


Fig. 1. (A) Dimensional co-ordinates; (B) sections of the dimensional 


space 









































Fig. 2. Quantities plotted by their dimensions on the three appropriate 


sections: (A) length—time section, (B) electrical section, and (C) mechani- 


cal section 


ordinate system 


By Table 


tors 


(A 


reference to 


of equation 7 are located: these 


POSITIONS 


Lines drawn between adjacent | 


ical form. The same procedures are toll 


ind the results 
Fig. 3 


most 


inalogous equations, are 


(B) to 3(D). Examination of 


n ol 


he torm 


the electrical equat 

of mec! 
limensional relations have an 
the 1 Z plane The 


closely related to the 


1On / 1S 
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1anical equation 9, 


inverse symmetry about 


form of electrical equation 6 15S 
iorm ot 1 
ind 9, 


» not exhibit the 


nechanical equ: 


more 


10 than is true with equations 7 since tl 


(C (D), de 


that is exhibited the 


shown in Figs and 


symmetry in forms ol 


and 9, Figs. 3(A) 3 


hat equations 8 and 10, when 


and 3(B cordingly, it 


pected used 
| 

1] ae ° “7 _ 
will be of wider application than will equations 7 an 
[his expectation is born out in prac tice. 
In 


lustrated in the preceding example, the sections of t 


addition to dimensional analysis of the 


he 


sort ll- 


dimensional co-ordinate system 
hand method of checking dime 


ot Maxwell's equations 1S 


The dimensions of this eq 


B on the 


by locating 
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pOSITE 
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ind length—time sections, th 


position must be combined with 
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\ precaution 1s necessary 


the relations of 


or situation 
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Fig. 3. Dimensional factors of (A) equation 7, (B) equation 9, (C) equa- 


tion 8, and (D) equation 10. 


trical 


no. 2 nh 


necessary 


This rela n I ! 
i I le l el given 


specificall al n itul 
does not, and is led istitut pl that 
such a relation exists 


sections 
ion. Of 


equation 


vords 
investigation can be launched by considering 
limensional sec to be aligned in 
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is illustrated by the example just given: any blank spot 
in an otherwise ordered informational array is a good 
spot from which to launch an investigation. 

Dimensional Theory. 


theory, which has been extended in the foregoing by the 


Extension of Dimensional 
reduction of the number of dimensions required for 


electromechanics from four to three, and by the use of 
a dimensional co-ordinate system, appears to be capable 
of further extension by the inclusion of structural con- 
siderations, such as location and orientation. Orienta- 
relates 


Lo 


relation, 


tion is a fundamental structural relation, which 
the direction of one part of a structure to anothei 


cation is likewise a fundamental structural 


which relates the position of one part of a structure to 


another. Conditions of location are implied in all equa- 


tions. For example, 


V=RI1 (16) 


is valid only when I’, R, and J are all located in the 


Same circult; the equation obviously is invalid when 


J and R 


tion is also implied in all equal 


are located in independent circuits. Orienta 


The 


signs of the equations indicate polarity, which 


1OnsS plus an 

losely 
elation be- 
UT hod 98 


quare roo 


ot orientation. Orientation and location are « 


] 


related to dimensions. A clue to a possible 1 


tween orientation and the dimensional set 


to be found in the vectorial treatment of tl 


ot a negative number, in which the direction ot the 


changed in orientation tiol 


imaginary Is 
of the real vector. 


Extension of Unified Thee 
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hed theor,s electromechnanics, as \ 
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synthesis of a unified theory of gener: 


1S made 


to the 
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bining a 


possible by turther consideration 


unified one which is torme 


theory 


vO or more parts, Cach Ol 


when combination becomes possible, cont 
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a relationship Is 


other parts to torm unified 


tions. time when combination becomes po 


j ‘ 1 x} l] 1 } ral 
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merged into single equations 


principle of dimensional homog 


to the unified theories 


that 
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1 
theory must have a set 


a unified 


which is common to all parts of the theory. Fur 
ther, because the lack of a common set of dime 


sions 


SIONS 


was the reason why the could not be combined 


parts 


originally, it also follows that the relationship, dis 


covered at the time combination becomes possible, must 


necessarily be a dimensional relationship Equation 2 


mechani 


combined 


is a dimensional relationship which will allow 


] 


and theory be into a 


unified theory of electromechanics. Other relationships, 


cal electromagnetic to 


In orde. 
} 
I 


similar in form to equation 2, must be found 


] 
| 
more general unified 


to form g theories, such as a 


thermoelectromechanical theory o1 i thermoelectro 


mechanical-gravitational theory 


The 


exce ed 


dimensions in a unified theory 


The 


number of 


three utilization of a fourth 


rOMECHANICS 


amounts to an admission that 


the 


mension no specific 
phenomena described by 


admission 1s 


relation exists between 


the parts of the theory; and such an con 
trary to the physical relations that are observed to enist 
electromagnet 


between parts, for example, between 


Three 


to dimension a 


and heat theory dimensions are shown here to 


be 


mechanics by changing a 


sufficient unified theory of ¢ 


familiar dimension [Ff 
More general unified theor 
} 


1e S¢ 


unfamiliar dimension [\/ 
ies probably will result in further change in t t 
tk ae Bee 

It is possible that no further change in the dimer 
ill be 


of the thermal quantities m 


dimensions 


the 
Ef 


sional set Ww necessary 


might be 3, tor example, resulting 


front of the mechanical sectior 
bilits appears unlikely 

It appears more probable 
Sary 
likely 
or T. or both, resu ting in a 
Both Ve and / 1 


tions; i such equations are 


in the set \ | ORE 
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taking the 
occasionally app 
correct 
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The torm 
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of a unified electre 


ition 


using the set [\ F,.L,7T], should result 


electromechanical 
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Working Group Report on Mobile Substations 


AIEE SUBSTATIONS COMMITTEE 


ous forms for more than 20 years. Initially, it was loads 


| keomneom SUBSTATIONS have been used in vari- term construction, over 30 days; and (5) temporary 


1 


usually a standby or en ency device and particularly Approximate the companies owning mobile 


in conjunction w increasing use of 3-phase wan substation ynsider them as reserve capacity, and 
tormers. 

lodavy, 
completely S¢ 
ing used | 
provid SCTVICE 
I 

permanel 


lor emergencieés. 


Fig. 2. Typical recent mobile substation, rated 9,000 kva, 66,000 to 
2,520/4,360Y x 7,560/13,090Y volts 


Fig. 1. Early mobile substation factory assembled in 1940, rated 2,000 
kva, 36,000 to 2,300 x 4,600 volts 
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Lightning Performance of 138-Kv 


Twin Circuit Transmission Lines 


W. CASWELI E. F. 
MEMBER AIFF ASSOCIATE 


KONCEL, JR 


MEMBER AIFF 


Lightning flashover trip-out rate for 138-kv 
double circuit towers designed for one ground 
wire is far in excess of rate anticipated by Com- 
monwealth Edison Company when installed in 
1954. Results of studies are presented on the 
cause of these trip-outs. Significant differences 
in performance associated with change in de- 
sign are pointed up. 


TRANSMISSION SYSTEM the 


located 


HE 138-K\ 
Commonwealth Edison Company 1s 
in Fig 
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icvel 
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Edison Company 138-kv double circuit towers 
| 


signed for two ground Generally when one circul 


ires 


is installed, the only ground 1 l installed is the one 


In 1954, 1 louble circuit 


circult towel! 


OSSTRIBUTING STATIONS & 
SUBSTATIONS 


Fig. 1. 


Ky 


Based on 


138-kv transmission system of Commonwealth Edison Company. 


SCHULTZ 


B. JOHNSON N.R 
MI AIFF 


MEMBER AIFF [EF MIBER 
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Fig. 2. Typical 138-kwv double circuit tower New 


138-kvw double 
with provisions for two overhead ground with provisions for 
wires round wire Fig. 4. Test tower 
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lrip-outs of 138-Ky Circuits Due to Lightning Flashover 


lable I. 
Comparison of Performance of Different Types of Towers 
lower designed for 2 ground wires. See Fig. 2 for tower outline Tower deslancd for } cround wire 
, Me ths ‘ 
Both Ground Wires Installe for tower outlin 
Irip outs 
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Schematic dia- 
of test setup 
base-of-tower 


ements 
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Fig. 6. Schematic dio- 
gram of test setup 
for top-of-tower 
measurements with 


diagonal lead 
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7. Schematic dia- 
gram of setup for 


test on coupling 


Fig. 8. Photograph of transient analyzer or surge generator 


used in field tests. 
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@) | GROUND WIRE CONNECTED 


2000 KC. TIMING WAVE 


SUPERPOSITION OF 
OSC. (¢) AND (4) 


) NO GROUND WIRE CONNECTED 


) 2 GROUND WIRES CONNECTED 


Fig. 9. Oscillograms of surge tests at base of tower 


PLING MEASUREMENTS 


G) OUTPUT ON SURGE 
GENERATOR WITHOUT 
DIAGONAL LEAD CONNECTED 


b) 2000 KC. TIMING WAVE 
Cc) SURGE RESPONSE OF 


DIAGONAL LEAD AT 
GROUND END 


+" TIME 


Fig. 10. Oscillograms of the surge response of the diagonal 
lead of Fig. 6. Lead not connected ot top of tower 





one uses corresponding tmstantaneous values of voltag 


(eo) TOWER ISOLATED FROM on the rising tronts of the voltages on the ground wires 
GROUND. NO GROUND WIRES 


and phase conductors coupling tactors in percent ol 


} 2000 K.C. TIMING WAVE 


ground wire voltages are as tollows 
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)} SUPERPOSITION OF OSC 1] 
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GROUND WIRES ; 
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GROUND WIRE 
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Fig. 11. Oscillograms of tower and ground wire response for 


surge applied to top of tower over diagonal lead of Fig. 6. 


GROUND WIRE VOLTAGE 
DIAGONAL MEASURING 
IN FIGURE J CONNECT 
TO POINT (¢) 
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Fig. 12. Oscillograms form coupling tests as shown in Fig. 7 nuclear portion of 
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The Lightning Stroke 


C. F. WAGNER \. R. HILEMAN 
FELLOW AIEF ASSOCIATE MEMBER AIEE 


- RECENT YEARS renewed interest has developed 





The Power Application Vacuum Switch 


R. \\ 


HONORARY 


Vacuum switching, which has attracted consid- 
erable attention recently in the public utility 
field, is actually far from a new concept. Much 
of the work done over the past 35 years in the 
development of the vacuum switch is reviewed. 


HREE CONCURRENT 


cuit breaker manutacturer’s request fon ud i 


19235 infiuences 
ve loping better circuit breakers, the installation at 
ol al Tech) of 


for providing vacuum ambients for research programs 


Calitornia Institute Technology ((¢ means 


ind a doubt about the completeness ot knowledge re 
electri synthesized a 
that 


garding ir phenomena strong 


conviction vacuum ambient powel 


[his article describes the 


application 


switches could be made. re 
searches that made possible the development of 


ipplication vacuum circuit breakers 


Fig. 1 
order of production 
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(Center) thousands of successful operations in free 


First experimental power application vacuum switches. In 
and with switch immersed in oil at 15 kv 
(Right) 
under like conditions, interrupted over 925 amperes, short circuits at 
about 42 kv. 


atmosphere at 2,300 volts 
(Left) opened generator short circuits at 13 kv and 600 amperes 


In 


breaker design w 


1923, the need for a new approach to circuit 


as acute. Growing power demands and 


expanding interconnection programs had reached a 


magnitude that taxed to the limit the integrity of the 
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breaker stymies were the 
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such problems is well illustrated by remarks made 
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solves 
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maximum dielectric recovery. spirit that 
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on iInsiad 
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Fig. 4. Vocuum pressure curves 
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Fig. 5. Vacuum switch 
contacts which con- 
tinved to function 
properly 


heating 


after cur- 


rent and 
mechanical pressure 


mushrooming. 


Vacuum-tight bellows were difhcult to obtain but 
ylphon units selected from commercial lots provided 
the number required. 

Mendenhall’s 
mented by the 
dents, J. H. Hamilton, C. D 
Lindvall. These 
Millikan’s advice, devoted 


research 


r ] 
successful ¢ periments were supptt 


researches of three othe: graduat stu 
Hayward ind Ff ( 
author, aided by R. A 


many hours t vacuun 


four and the 


switch until 1929, at which time the project 


i 


was taken over by an industrial research laboratory 


Hamilton's thesis” describes how, in one phase of his 


study, he used a magnetic oscillograph and a special 


circuit ary asuring the low arc voltage, 


10 to 20 


angement tor me 


volts across vacuum switch opening con- 


] 


in circuits up to 15,000 volts. Tests on oil switches 


gave higher arc voltages and arc energies 


Ihe 


inductive 


results of two similar tests at low power factor 
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Fig. 4 
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switch 
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j 


produced 


Fig. 6. No-glass 3-phase 60-kv vacuum switch. 
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often the very quick vacuum switch interruptions of 


inductive circuit currents resulted in lower surge-volt 


‘ } } 
age drops across the opening switch contacts than were 
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7. Contects used in vacuum switch shown in Fig. 6. 


Fig. 9. Vacuum switch 
in glass housing 
and flexible bushing 


entrance detail 


Fig. 8. Vacuum switch as shown in Fig. 


enclosures 
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Browne, Jr., who discussed Koller’s 1946 paper,* com- 


yiled in that year a history of the vacuum switch ton 


This 
small current switch usage and a number of successtul 
19238 1955 
breakthrough, but shows no power system usage 

the 230-kv 
Administration 


the Westinghouse Electric Corporation.® cites 


large current operations between and the 


In 1955, tests on lines of the Bonneville 


Powe! system!” 1! resulted in the re- 


turn of the power application vacuum switch creation 


to the Pacific Coast. In 1955, a description of vears of 


vacuum switch continuous service in the shops the 


Jennings Company foretold an acceptance tor powe! 


application switches, 


| i prophecy which was torceably 


ATE! 


Jennings Radio Corporation 


confirmed by three more recent papers 
Fostered by the 
Schwager Wood Corporation the 


of the 


vacuulm 


SWil 


virtue vacuum technique knowledge gain 
ing a 30-year time lag, has become the choice tor hun- 


dreds of power system applications. Continued research 


and 


development will no doubt greatly increase the 


scope of their applic itions 
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Fuse-Monitoring System 
for Multiple Fuse Circuits 


G. R. LEZAN 


A circuit is described which will automatically 

provide an electric signal each time a power 

fuse blows, and also will provide a second 

distinct electric signal after a predetermined 

number of fuses have operated in a group of 
parallel cells. 


ECTIFIER CELLS in power 


fier equipments are connected in 


semiconductor recti- 


parallel w hen- 


ever it is desired to obtain output-current ratings 


exceeding the single-cell circuit rating. In practice, thus 


) 


far, aS Many as 52 cells have been operated In parallel 


In order to protect the rectifying equipment in the 


1] 


event of a rectifier cell failure power fuses are used 


in series with each cell or a pair of cells. When a cel 


failure occurs, the resulting short-circuit current 1 


terrupts the power fuse and, thus, the defecti 
The 
f 


removal of 


disconnected from the circuit removal 


from the circuit represents the 


conducting path from the group of parallel 
results in an current in the re 


of the 


increase of maining 


eroup. The relative increase of current wi 


pend upon the number of cells in parallel in the group 


The 


rent 


greater this number, the smaller the relative cur 


increase will be in each of the remaining paralle! 


paths. When a cell failure occurs, de pending upon the 


situation, it may or may not be necessary to remove 


power trom the circuit and replace the defective cell 


in order to avoid current overload damage to the re 


maining cells 
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Fig. 1. Delta 6-phase 


double-Y power rec- 
tifier circuit. For sim- 
plicity only three 
rectifier cells cre 


shown. 





POWER FUSE 


tees 


i. 


OR 











is four to five times their cold resistance. When voltage 
is applied to an incandescent lamp, an initial current 


surge ol peak magnitude tour or five times the lamp 


The 


of the lamp steady-state current value in 


steady-state current is observed. current surge de- 


cavs to 200 


t----- 








' 
' oe 
INDICATING —2_! i 
Seats 4 
FUSE HOLDER — 
ASSEMBLY = POWER 
Fig 2 Indicating FUSE 
fuseholder, internal 
diagram and connec- 
tion to power fuse. TRIGGER FUSE —T | 
= oO pl eee 
I gee" 
} 
INDICATING LIGHT \\WW 
yroximatelyv 30 milliseconds. This property of the in 
candescet imp is sed » provide the signal that 
operates tl fuse mitoring circuit. Fig. 3 shows the 
I! it circu with the sensing re 
I bridg ee Cl ised requires a d-c supp 
| S sO D S S ) semiconducto fa 
) l CONaCUCTLIOI S pa a Othe lamp circul ind 
l provid i ) Oo! ¢ irl o all la lps reg rdless 
Oo the LuSé Tt mn | é mp circuit iInciud uy M 
conductor is shown dotted in Fig. 3. Inasmuch 
r} " 
5 r I ) Ve eT u T I wf 
] tl not issing p ‘ ( 
hen the 1 1S yr y Th S ) ¢ ) 
rd conduction is sed on the premise tl semi 
conductor ce iils ill fai vs in shor ire 
Experience has indi 1 is to be tru 
Resistors R/ and R2 are chosen so that | iS approx 
l [ halt I yitag | Whet the il no biow!l 
/ 
I Ss and el ore ) Ing ps in the ircul 
’ c oS } | | " 
} Ba ) | ( ) ikage cur! Is neglec | 
When a power tu blows using an indicating lamp 
to be connected tro to ne initial current surge 
results ll forward conduc I Oo diode CR ind relay 


lament reachcs steady 


tate temperature Gecreases ind finally DECOMES less 
t n | This causes currer o cease in the relay coil 
and 58Y is de-energized. It additional power tus D1oOV 


paral 


i;ddition ol lamps in } lel trom to d will cause 
iv 58SY to be momentarily energized each time a lamp 
is turned on. A point is reached, therefore, when the 


combined steady-state current of the lamps in parallel 


\ nitori ) 
Me ig Systen ELECTRICAI 
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Relay 58¥ will 
then remain energized. By careful selection of the value 
the 


is such that V., remains larger than | 


of R3, the relay can be made to provide a pulse fol 


first lamp and remain energized for the second lamp, o1 


»yrovide a pulse for each of the first two lamps and re 
| | 


main energized with the third lamp, and so on. As the 


number of warning pulses desired is increased, however, 


the selection of R3 becomes more critical because of the 


increasingly smaller relative current increase resulting 


the parallel] 


addition of one more lamp to the 


the 


from 
arning 


group. In practice, maximum number of w g 


pulses selected is three and the relay remains energized 


This 


the present industrial rectifier equipment ratings and, 


the fourth light ange for 


on provides sufhcient 1 


at the same time affords consistent reliability u Line 
production ot the panels, by allowing tor norma! 


ances in the 


Fig 


resistor relays ind lamp characterist 


t shows the complete fuse 





ust in a 6-phase rectiher circuit. Six ind pendent sensing 

caer } f ls aeteaieane Uantia rhe si 
circuits are used, one tor each rectiher p s n SIX 
normally open contacts of the 58Y relays conn d 
in parallel in the 58W relay coil circuit. Each tn i 
power tuse blows, relay S8IVois momentarily energized 
[his relay is designated as the irning relay and panel 
output terminals for the relay contacts are provided for 
connection to an externa i ( ( 

The normally closed « mtacts SAT d 
to R re placed i SscTics tl 1 ) ISL 
Resistor R# and capacitor \( 5 ) d 
delay pick up and dr yp-OUul Tol Cla 8D I] 
delay drop-out is approximat 00 milliseconds and 
was chosen so that the momentary operation SS 
will not cause relay 58D to ) 

‘ © 
! 
R R3 
tr, 
a 38Y 
< » a> A, — + 
= ££ cR 
Fig. 3. Single-bridge Y 5 
os ~ 
ortion of the fuse- : R2 
P 24a Re 
monitoring circuit e h ry T 
Remainder of the = ian + -_—-+~—=— 
circuit was omitted : 
ie cr a Sacco 
for simplicity DC BUS (+ : 
wet 
io etiial 
power = & & FY 
RECTIFIER 
secur Ff 8 * 8 
a een 
AC BUS 
: , , 
If the maximum permitted number of lost fuses is 


rectiher phases 


the corresponding 
58h 


58} will remain energized. This will « 


relay g ause 

to pick ip and remain energized After ipacitor 5 8( 
has discharged through the 58D coil, relay 58D drops 
out. Output panel terminals are provided for the con 


tacts of relay 58D tor connection to the rectifier equlip- 


ment trip circuit 
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+2 SBY-3 | SBY-4/58Y-5| 58Y-6 


> +o _——-— nn 
LA »* LA . w, ° LA - LA . LA 


58Y-!| | 58Y-2 | 58Y-3 | 58Y-4/ S8Y-5 | 58Y-6 





R2 


6 


; : CONNECTION TO EQUIPMENT 
CONNECTION TO TRIP CIRCUIT RELAY NORM- 
» EXTERNAL ALARM ALLY ENERGIZED. FOR TRIP 
CIRCUIT. MOMENTARY . SIGNAL . RELAY IS MAINTAINED 
. T 
—115Svac — CONTACT OPERATION DEENERGIZED 


Fig. 4. Complete fuse-monitoring panel with six independent 
bridge circuits for use with 


Fig. 1 


rectifier circvits, such as shown in 





Intermediate Gas Turbine Pumping Units 
of Trans-Arabian Pipe Line Company 


P. P. NIBLEY A. Y. HILLMAN, JR 


The design requirements of unattended gas tur- commissary, movie 
bine pumping units in the Arabian desert under ties, warehouses, g: 
supervisory control from bases 50 to 90 miles pumphouse and oil-l 
away posed a heavy engineering challenge. The its own water supply 
novel problems and their solution are described. is available 


1.000 feet 


RANS-ARABIAN Pipe Line Company (Taplin AUNILIARY PUMPING 


’ ) ] t » ACh. t hy rit r. 
OW]Ds ana CTates a ’ I il p Line . 
d operate l-inch pipelir DHE PIPELINI 

t? nsiry < ? Hian 1 Ol be ( isuman 
ransport \rabian crude oil from Qaisumal! that it could accom 
\rabia, to a tanker loading terminal on the Medi- _, , —— 
> tions at intermediate 

’ oast rear the inci t hye wila , 
in ¢ near thn Phoense dous investment and 
Lebanon Fig 


complete community 
economically unattractive 
After a caretul 
( —=TRA -ARABIAN PIPELINE was concluded 

ee “ crease Capacity 


ST amt," Y Saas ; re 
|e ae. LEGEND attended auxiliary 


location. The installati 





pul 





@ PS. ; 
bare minimum facilities 
Oo APU. of unit at the intern 
§ FIELDS pumping facilities at 
the pipeline would b 
day—the large st capac 
crude-oil pipeline in 
The design r¢ 
pumping unit posed 


Z he 


eat ish Sete, “ engineers. First, the 


SAUDI ARABIA : a 


prime move s| 








rectly from the 





; , i should be suitable for 
Fig. 1. Route of Trans-Arabian pipeline. 
pervisory control trom base 


units 


Fourth, the pumpin 


rotation and overh 
\ revi 


ras turbine 


four diesel engine driven pumplil - these unique 
spaced about 160 miles apart Each station is a calling for the pumping unit 
I S pg 


nplete community in the vast barren Arabian desert prefabricated. and factorv-teste 


desert climate 1S char icterized by extremely 1O% be shipped to \rabia hauled 
| 
all and summer temperatures reaching 120 F slid onto a concrete foundation 


[he aerial photograph Fig. 2) gives an Impression oil. The International General lect Company was 
1 ] . " ~ ‘ . ' 1 ; 
of the extent of the facilities at a typical diesel pump the successful bidder for supplying | the pumping 


} I 


station. The installation includes housing for 80 to 250 — units. These units have now been manufactured. tested 


I 


i, 


emplovees, a community center with a dining hall and exported; two are in operation and the balance 


should be installed bv the end ol November . 


full text 
onference held 
is manager of operati 
4. Y. Hillman 
. el 
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thre Harry pumping units on 
\rabian merican Oil Company will 


units on ( iw Oaisumah. One spare 


available Ve ve « iting units. In addi- 


pline will ill a rmanently mounted tur- 


rdan and two per- 


EXISLINS 


continu 


f . 
Hrs 


BASIC DESCRIPTION 


IHESE Ft 
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\ simplified plan view of the control-filter enciosuré 


is shown in Fig. 6. The cab is similar in construction 
and has about the same dimensions as the turbine pump 
enclosure. The section of the enclosure containing the 
inlet air filter is open on top to admit the air for the gas 
turbine, and ventilating air for the turbine and control 
rooms. The inlet air filter element is a rotating screen 
type filter with oil bath reservoir at the base of the filter. 
On the other this enclosure is the 


Lhe 


and 


sidewali of station 


battery and the fire extinguisher system. remain 


der of this unit is enclosed at both top sides, 


and contains the basic control panels for the station 


1 


This room, like the turbine room, is operated at a slight 
g 


positive pressure to prevent leakage of dust into the cab 
Mounted in this room is the station auxiliary panel 


which contains the clectrical switchgear, motor starters, 


1 


and control relavs. Also mounted in this room is the 


turbine control pane 3 process control] panel and remote 
panel, as well as an inductrol and 


supervisory contro] 


phanochargers fo! supplying charging current to ii¢ 


battery. Located between ers and 


10-kva inve 


phanocharg inductrol 


unlts 18 a rter used to supply constant tre- 


quency a-c power to some of the instruments 


basi power supply 


ELECTRIC POWER ND CONTROL SYSTEMS 


\ SIMPLIFIED ONE-LINE SCHEMATIC of the electrical 


power system for this station is shown in Fig. 7. It con- 


125-kva, 


which supplies a 480-volt 


sists of {80-volt. 3-phase, shaft-driven generator 


bus. This | . In turn, sup 


l 


plies powcl to the g 


motors that operate hie entilating 


tans, fin-fan units, cooling water motors, tuel treatment 


ictional 


generator also supplies 


motors, auxiliary lube pump motor, and some f1 


hp accessory drive motors 


powe!l through a transiorn ) 208 -"-volt 


This system feeds the lights and essential 


»-pNast 


system. 


t-wire 


Fig. 4. Enclosure housing the communication equipment and 


small auxiliary diesel-generator set. 
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Plan view arrungement of turbine pump enclosure. 


services of the station, as w 


gas turbine 


— 


system, whe n the 


Varlation in ambient temperatt 


of the line, the gas turbine shaf 


may vary in speed by approxin 


parable frequency variation. To 


motors a regulator is connected 


lor varving the generator field 


CONsStaNnt VO per cycie relath 


speed range This regulato1 also 


increase field during the station s 


oe a-( motors iré iutomatl 


age dIps 
I 


Station battery 
olt nickel 
basi 
which 
COMMUNE 
instrumen 


t 


ind start 
gyencrator 


of the ga 


cratlol 
maintain 
well as 
turbine 
driven 
gene! 
down. If 
OUL OL Se 
pable ol supplying 
plete start 
I he 
from the 
in Fig. & 


from th oOpcrating 


nent pump Stations 
j 


an all-relay space Code sel 


from the master station first 


tone 


a frequency shift of the tone. T] ignal from 


1 


is sent via vhf radio channel to the location of the 


erating unit. The signal, upon being received at the op 


erating station, goes through a _ reverse process first 


through a tone, then back to a space code which ac tuates 


relays in the remote supervisory cabinet to send the 


proper signal to the turbine contro] panel. When the 


signal is received by the remote supervisory, it sends 


a signal back to the master supervisory, indicating that 


the information has been received. Also, when the sig 
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complied Wil! \ tuation 


turbine rt! notnel 
1; 


il 

















angement of the control-filter enclosure 


7. Electrical power system—one-line schematic 











10. Front view of the turbine control panel. 


Fig. 9. 


visory control panel. 


Front view of the master super- 


signal is sent back to the master control panel, indicating 
that the starting sequence has been completed. The en- 


tire sequence of operation is automatic after the op- 
erator depresses the start key 
The unit is now ready for adjustment of discharge 


This the 


or lower set point selector keys as 


pressure set point. is controlled by operator 


depressing the raise 


1 


required. Once a set point has been established, the 


turbine- 
j 


Gis- 


process control automatically maintains the 


speed to maintain this 


} 
charge pressure until a new setting is required. 


pump set at the required 


\ front view of the turbine control panel is shown in 
Fig. 10. This panel is of the duplex type of construction. 
The 


recorder and two temperature recorders which maintain 


left-hand side of this panel contains a vibration 
records of pertinent process and station temperatures 
Phe right-hand section of the panel contains the turbine 
control equipment; at the top are speed indicators of 


e 
ag: 


BISHEHE 
piietitises’! | 
| 


12. Completed installation of turbine and contrel vans. 
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Fig. 11 
panel 


Front view of the process control 


the high-pressure and low pressure turbine shaft, se ond 


stage nozzle position indicator, and fired hours time 
Dire« tly below these indicators is a 


Directly 


}>-point annunciator 


panel below these are lighting licat 


Yroups Ite 
! 


ing Various unit information, as well as required select 


switches for starting, stopping, and operating the tur 


bine locally 
\ front view of the process control panel is show: 
Fig. 1] 
1, 


matic pressure established by a transmitter (whic! 


The process system basically compares a pneé 


verts a process pressure to a pneum itic pressure 


to an established pressure which is a f1 
sired process pressure (set point). If 


in these readings, an “error” signal is sent 


j 


control to increase or decrease turbine speed as 


In addition to the basic controls, there are overriding 
features which limit the rate of change of pressure and 


maximum discharge 
The 
kee 1) 


records locally of various process functions as well 


limit the minimum suction and 


pressure to prevent pump Oo! pipeiine damage 


equipment shown consists of two recorders 


necessary instruments and controls for operating 


process set point locally. 


INSTALLATION AND OPERATION 


THE TURBINE AND CONTROL VANS were hauled ove1 


land on giant low bed trailers preparatory to installa 
used was 78 feet long, 26 teet wide, 


tion. The trailer 


and had a load capacity of 150 tons. The rear trailer 
tires were 91% feet in diameter. The completed installa- 
tion of the turbine and control vans is shown in Fig. 12 

Operating experience is still in the preliminary stages 
but several thousand hours have now been logged and it 
appears that the auxiliary pumping units will meet the 
design specifications fully. 
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Temperature Rise of Solid Junctions 


J. DIEBOLD 


MEMBER AIEEE 


S' MICONDUCTOR DEVICES 
kK ] , : 


Table I. 
yunction, Pp! ile one OI! Val nin l ress 


Description of type of heat 
Figure flow 
No 





Current 


lemperature—time function 
used as an 


mation 


approxi- for pulse of constant magni- 


tude 
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“TIME SECONDS 


Fig. 2. Germanium rectifier with cathode cooling only 


Pulse current- 
tempercture rise 


time curve for 40 C 


y 


Fig. 1. la) Junction device; (b) simplified for analysis; (c), (d), fe), (f) 
approximations according to the table; J—junction; Z— initial zone 
B—body of device 


factors 
fitted 
analysis, 

in tour suc 


ring act 


transferring | 


neglecting heat 


storage) and subjected to a 
significant boundaries 
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NSTITUTE ACTIVITIES 


Membership Campaign for Funds 


for New United Engineering Center Opens 


PROMINENT ENGINEERING FIGURES an apt and timely move toward this goal / sarre pl aet United 


ve demonstrated their support of the I enthusiastically endorse and support 1 ; n and presid 
campaign for funds for the new United the campaign we have launched 
Engineering Center to be erected on 
United Nations Plaza between 47th and 
‘ D iar Deputy Sec 
{Stl Streets New York City by the ~ 
ig Statements ; 
I am delighted to say 

now embarked upon 


H ¢ 


utmost importance to the country 
Campaigt 


2 long-term secur ts long-term 
drive by the United , : 
ness 1 ft ne iii country t 
ues tor the funds to 
: mee thi halleng and ¢ prove 
as been 


( & 


Hon. Herbert Hoover 


J. R. Killian, Jr. D. A. Quarles R. J. Cordiner M. J. Kelly 
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MODEL (right) of the 
new $10 million Unit- 
ed Engineering Center 
which will be erected 
on United Nations 
Plaza between 47th 

C. F. Kettering and 48th Streets in 
New York City. When 
completed, the new 
building will serve as 
the headquarters of 
16 National Engineer- 
ing Societies. 


Member—Gifts Campcign Leaders 


( 


Related Activities 


Associated Societies 





Help Build the New 


United Engineering Cente1 


New York Electrical Engineers Donate 


$15,000 for New United Engineering Center 


4 CHECK FOR § 
I rsdav « 














W. J. BARRETT (fron?, left), president of AIEE and president of United Engineering Trustees, Inc 

accepts a $15,000 check for the projected United Engineering Center from R. W. Gillette (front 

right), chairman of the New York Section of AIEE. Observing the presentation are: (back row, left 

to right) S. H. Grim, C. E. Rider, C. 1. Hubert, A. W. Segil, W. O. Arnold, and G. H. Needham Leading Figures Sponsor 


National Engineers’ Week 


Membership in the American Institute of Elec- 
trical Engineers, including a subscription to 
this publication, is open to most electrical en- 
Pas Bees Phos gineers. Complete information as to the mem- 


bershi ades, lificat 
NEW YORK SECTION CHAIRMAN R. W. Gillette (far left) congratulates Section members re- be enti tigr a yr Pirate hand 
r . re- 


cently transferred to the grade of Fellow: (left to right) H. L. Rorden, J. G. Ferguson, L. J. Lunas, tary, 33 West 39th Street, New York 18. N.Y 
‘ ’ r 

A. V. Loughran, and A. R. Gruehr, at a New York Section Meeting held Thursday evening, ; 

December 5, 1957 
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AIEE Future 


Winter General Meeting’ 
Hotel Statle 

Ny : . 

Fe 


AIEE-IRE-U of P Transistor and 
Solid State Circuits Conference’ 
Phila 1 P 


Textile Conference 
Ge I 


(, 


Nuclear Congress 


AIEE-ASME Engineering Manage 


ment Conference 


uf 


American Power Conference 


Pulp and Paper Conference 
. ( 5 ( e 


} \ ( 


South West District Meeting’ 
\f H 
| OL 


AIEE-ASME-IRE-ISA-AIChE Auto- 
matic Optimization Conference 


AIEF-ASME Railroad Conference 
( 


Rubber and Plastics Conference 
Mayflower H 


AIEE-IRE-ASME Automatic Tech- 
niques Conference {utomation and 
Data Processing) 

Stat H 

Detroit, Mic! 

\p! $-16, 1 

I f TP 

‘ Fe 25, CPM 


AIEE-IRE-EIA-WCEMA Joint Elec- 


tronic Components Conference 
I Hote 


Middle Eastern District Meeting 
1. 


TP 


Great Lakes District Meeting 
\ 
M ic 


AIEE-IRE-ACM Western Joint 
Computer Conference (Exhibit 
‘ Hi 


I \ ‘ ( 


\f 


East Central District Meeting 
H 


Materials Handling Conference 


I 


AIEE-ISA-IAS-ARS National Tele- 
metering Conference (Exhibit 

I B 

B 

] 


j 


AIEE-IRE Nonlinear Magnetics and 
Magnetic 
Exhibit) 
Los Ange 


Amplifiers Conference 


rP—A 
CPMs—M 


Pacific General Meeting 
Sa Popp ‘ 


st 


Meetings 


Petroleum Industry Conference 
Bake Hote! 


Da 


CPM 


AIEE-IRE-ASME National Power 
Conference 


AIEE-IRE-EIA-SMPTE National 
Electronics Conference 
P ; 


() < - 


Machine Tools Conference 


Fall General Meeting 


AIEE-IRE-ACM Eastern Joint 
Computer Conference (Exhibit 


s t Hi 


ATEE-IRE-ASOC-EIA National Sym- 
posium on Reliability and Quality 


Control 
} 


re 
> 


+TP—Tr 

TCP Svn.— 
CPMs—( 
DPMs—Distr 
District Pape 
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SCULPTOR EDMONDO QUATTROCCHI works on a bust of George Westinghouse for the NYU Holl 
of Fame for Great Americans. The bust was unveiled by AIEE President Barrett during cere- 
monies held on Sunday afternoon, December 1, 1957. 


AIEE President Barrett Unveils 
Bust of Westinghouse for Hall of Fame 


SUNDAY AFTERNOON, Decembet 
1957, W. J. Barrett, president of AIEI 


veil a re i st ot Ger € Westi 


BRONZE BUST of George Westinghouse for the NYU Hall of Fame for Great Americans is un- 
veiled by AIEE President W. J. Barrett (center). Participating in the ceremonies are Dr. R. W. 
Sockman (left), director of the Hall of Fame, and three descendants of Westinghouse: Mrs. Agnes 
Simpson (second from left), granddaughter; Aubrey Westinghouse (second from right), grandson; 
and Mrs. Margaret Kunater, (right), granddaughter. 
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simonthly Publications 


DURING THE AIEE Philadelphia Section Coreer Forum, B. S. Roberts (left 
minieture transistor organ while A. L. Charny looks on 


ploys o tune on the 


President Eisenhower 


Praises AITEE Career Forum 


Reg 
Westin 
ae 
McDor 


PI 


SOME PARTICIPANTS in the AIEE Philadelphia Section Career Forum are 


(left to right) C. T 
Pearce, Forum speaker; H. W. Sommer, Jr 


B. S. Roberts, Forum speaker; A. L. Charny, Forum 
speaker; E. M. Callender, Forum Committee chairman; Mrs. J. Watt, Franklin Institute; Dr. J. S. 
Buriew, executive vice-president of Franklin Institute; D. L. McDonald, Forum speaker; R. Neath- 
ery, Forum moderator; and G. W. Gordon 
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Mrs. J. Watt. | trical ifacturil Co., 
r Bur- adi Or ati rf rica, The Be 
Electric hor ompany Pennsy! 
Breaker Com- t id mpat iited Engineers 


Westinghouse 


Progress in Nuclear Energy Uses 


To Be Demonstrated at Nuclear Congress 


THE ATOMIC ENERGY INDUSTRY of ‘ cost clear p« and other 


States nstrate Its t ISES { om ! \ Represent 


the uses o 


G. C. Neuschaefer Receives 
National Reliability Award 


Conference 

participat n 

societies, will present 

on late developments 
atomic en 


a number ot 


2. The Atomi 
AtomFair wil ! 
the technical 
will feature tl t deve 
industrial uses of 1 
tion for the Atoml is open to Congress 
delegates and to science-minded people in 
industry 

Atomic Energ Mat 


ence sponsored wnt 


Industrial Conference 
Atomic Industrial Forur 
provide management 


SIVE review ot progress 
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Conference Held on 


Computers in Control 


Systems 


ENTERING THE FIRST SESSION (above, left) of the Conference on Com- 
puters in Control Systems are (left fo right) Prof. A. Susskind, Massa- 
chusetts Alexander Letov, Institute of 
Automatics and Telemechanics, Moscow, USSR; and Harold Chestnut, 
General Electric Company. Above, right 


Institute of Technology; Dr 


The international atmosphere 
at the conference is demonstrated by several of those attending, (left 


FEBRUARY 1958 


Institute 


ESL Notes Increase in 


Demand for Russian Material 


to right) W. E. Vannah, editor of Contro! Engineering; Marc Pelegrin, 
ministere de la Defense Nationale et des Forces Armees, Paris, France; 
Boris Naumov, Institute of Automatics and Telemechanics, Moscow, 
USSR; Rufus Oldenburger, Purdue University, chairman of the IRD of 
ASME; Dr. Letov; |. S. Mukhin, Institute of Precise Mechanics and Com- 


puting Technique, Moscow, USSR. 
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MEMBERS of the Textile Industry Subcommittee present at AIEE Textile Conference at North 
Carolina State College, November 14-15, 1957, are: (front row, left to right) R. S$. Gardner, 
AIEE Headquarters, New York, N.Y.; |. S. Bull, Roberts Co., Sanford, N.C., Subcommittee secre- 
tary; R. B. Flowers, General Electric Company, Atlanta, Ga., 
Clark, Warner & Swasey Co., Cleveland, Ohio, Subcommittee vice-chairman; Swaffield Cowan 
Factory Insurance Association, Charlotte, N.C.; H. E. Strock, E. H. Gilliam Company, Charlotte, 
N.C., Conference co-chairman; (second row, left to right) Victor Sepavich, Crompton and Knowles 
Corp., Worcester, Mass.; R. B. Wood, Albany Felt Company, Albany, N.Y.; M. R. Brice, Cutler- 
Hammer, Inc., Milwaukee, Wis.; C. R. Moore, American Viscose Corp., Philadelphia, Pa.; J. T. 
Meador, Southern Electric Service Company, Charlotte, N.C.; G. C. Gaskin, J. E. Sirrine Com- 
pany, Greenville, $.C.; J. M. Field, Burlington Industries, Greensboro, N.C.; (back row, left to 
right) A. T. Bacheler, Westinghouse Electric Corporation, Buffalo, N.Y 
Textile, Montreal, Que., Canada 
Prochter, General Electric Compony, Atlanta, Ga.; C. E 
gineering Company, Cleveland, Ohio; Dan McConnell, Southern Electrical Equipment Company, 
Charlotte, N.C.; and lL. C. Moore, Westinghouse Electric Corperation, Atianta, Ga 


Subcommittee chairman; R. H 


John Bina, Dominion 
Atlanta, Ga.; R. R 
Robinson, Reliance Electric and En- 


Barney Stratton, Cutler-Hammer, Inc., 





Last Call for Subscriptions to 
Volume 76 of 1957 


AIEE Transactions 


VOLUME 76 of the 1957 AIEE Tvransa age. and both the subscription price and 
tions, bound in cloth with gold embossed postage are payable in advance in New 


lettering will be made available during York exchange. For the combination non 


March and April in three parts as tollows member subscription to any two parts $I 
Part I. Communication and Electronics 
Part II. Applications and Industry, Part 
III. Power Apparatus and Systems 


Each of these parts contains the papers 


should be added, and for the combination 


subscription to all three parts, $1 extra 


should be added for foreign postage. Both 


the subscriptions and the postage are pay 
officially approved by the technical com able in advance in New York exchange 


mittees collated with the discussions and Discounts of 25 of the nonmember 


the authors’ closures, if any, which were 


prices mentioned are 


presented during the calendar vear. Each and public libraries. Publishers and sub 


part is separately indexed by title on scription agencies are allowed 15 dis 


multientry basis as well as by authors. All count of the nonmember prices quoted 


three parts contain over 431 papers and Please send all orders and remittances to 


approximately 2.640 pages Order Department American Institute of 


The member combination subscription Electrical Engineers, 33 West 39th St 
to all three parts is $9. or $8 to anv in New York 18. N. ¥ 
afford 


tion is $12 to all three parts, or $6 to any an excellent opportunity to start or en 


dividual part. The nonmember subscrip These volumes, bound in cloth 
Volume 76 will be made 
g March and April but the 


receipt of orders now 1s essential to assure 


individual part. A combination subscrip large a library 


tion to any two parts is. offered to non available durin 
members at $10. For nonmember orders 
to individual parts, 75¢ should be added receiving the volume of Transactions 


to the subscription price for foreign post while the supply lasts 
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allowed to college 


Textile Conference Held at 
North Carolina State College 


I he Annual AIEI ext 


Conteren 


Tax 


Incurred in Society 


Deductions 


Activities 


Annual Cleveland 
Electronics Conference 


Conference Ss sponsored \ 
Cleveland apters of the AIEk Ins 
of Radio Eng 
America, and Cleve 
In co-operation 


ind Western Reser, 


ineers, Instrument Soc 


Technology 


S1ty 
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Translations of USSR Scientific and Engineering Journals 


Now Available to AIEE Members 


AS A SERVICE TO 


ifral eme l tne 


AIEE Technical Committees To Assist 


tSSR A 


Sample Contents Lists 


Electrix Technology 


Nominations Invited for 
1958 Medal in E. E. Education 


Radio Engineering 
U.S.S.R.—Contents \ 


Editorial 


FEBRUARY 1958 





a = Swe ss eid tin o) Hs Fe SS | 





connection with the awa ff this medal 


will be considered by the Committee this 


year without further nomination. Supple 


ee ee eee Conference Papers Open for Discussion 


nees may, of course be 


attachment to the present Conference papers listed below have been as ted for AIEF 
outstanding educators in elect and are now open for written discussion un Druar 26. Duy 
" 


neering education spaced ty pe written copies of each discussion should | 


In accordance with the Bylaws of the Secretary for Technical Papers, American 
Medals Provided from t Members-for West 39th St... New York 18, N. Y., on o1 
Life Fund,” the award will be based upon 


teaching excellence. ability t nspire stu on 
: 5 ? J vaghiaers, iy 97-87 Some Measurements of Abnormal Corona. G 


57-194 Some Practical Mathematical Techniques. G. A. ( 

57-675 Relay Scanning Design Technique Generates High Accuracy and Speed 
in Analog-to-Digital Transducer Measurements. 4. F. A 

57-922 Magnetic Amplifier Design. Part I: The Core. 2. / ir 

57-963 Analysis of Nonresonant Charging Circuit for Magnetic Pulse Generator. 


V.L. We 
to teaching and the profession throug! 


: : 57-990 Transient Protection Conditions in Pipe-Line Stations. FE. 3 
achievements and 


dents to higher achievements, contribu 
tions to the teaching of electrical engi 
neering in textbooks and in writings on 
engineering education, ; ‘ participa 
tion in the work of the professional and 
educational societies ind contributions 


research, engineerin 


technical papers 


Recent Activities of 
AIEE Philadelphia Section 











The initial meeting of 
Section’s 1957-58 seasor 
tober and featured a talk 
the Delaware Valley Area 
chief electrical engineer « 
phia Electric Company. M1 
that to meet the increasi! 


power, the Philadelphia El 








H Ph 


COMMITTEE CHAIRMEN prominent in planning the AIEE 1958 East Central District Meeting to 
be held May 13-15 in Huntington, W. Va., are: (seated, left to right) H. M. Hayden, Boat Trip 
Committee; J. H. Reeves, Inspection Committee; R. W. Hinshaw, Registration Committee; R. D. 
Crippen, secretary; H. C. Willey, Technical Papers Committee; (standing, left to right) W. W. 
Kerr, vice-president of East Central District; P. C. Kelsey, general chairman; Carl Latta, Hotel 
Committee; H. P. Hagaman, Jr., Student Committee; W. R. Wagner, general vice-chairman; Jack 
Steelman, Jr., Dinner and Luncheon Committee; M. A. Fotos, Jr., Publicity Committee. Absent 
cre Mrs. P. C. Kelsey, Ladies Committee, and E. B. Ellerbe, Finance Committee. Present plans ATAT 

for this meeting include presentation of approximately 60 original technical papers by engineers Other Division off 
from all parts of the country, inspection tours of various industries in the Tri-State Area such as man ( H. Rice. W 
a tour of the new Kaiser Plant at Ravenswood, W. Va., and activities of interest to wives ac- Corporatior Secretary-Treasurer R 
companying their husbands to the meeting. Entertainment being planned includes an evening Henning, Bell 
river cruise on the steamer Avalon and a pre-meeting open house. 


ccTs 

esting! 

Tele phone Company 
Pennsylvania 
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FEBRUARY I[Y98 


COMMITTEE ACTIVITIES 


Epiror'’s Note: Thi 
ikl 


r 


Communication Division 


Data Communication Committee 
Frost, Ci WwW. K.M \ 


( 


Industry Division 


Industrial Power Systems Committee 


R. T. Woo ff H. Angel 


the 


had 
} 


is hoped 


revised publication, which will 
commonly known as the “Grav Bool 
be ready for printing in 1958 
Much emphasis also is being p! 
getting the Red 


Book— Electric 


FEBRUARY 1958 


Inspection Trip for District No. 2 Meeting 


: 
\ = 


AERIAL VIEW of the Main Laboratory Buildings at the United States Naval Ordnance Laboratory, 
Silver Spring, Md., which will provide an interesting inspection trip for those attending the 


Middle Eastern District Meeting to be held in Washington, D. C., April 28-30, 1958 





Great Lakes District Meeting Committee 


TAKING TIME OUT for a photograph is the committee in charge of the AIEE Great Lakes District 
Meeting to be held in East Lansing, Mich., on May 5-7, 1958. Pictured (left to right) are: J. A 
Strelzoff, general chairman; R. R. Hoedel and R. J. Rentschler, Kellogg Center of Michigan State 
University (MSU); A. W. Rauth, finance; H. M. Hess, chairman Michigan Section; K. Norris, din- 
ners; T. W. Culpepper, speakers; W. C. Peterson, hotel; H. G. Hedges, transportation; M. B 
Rann, inspection trips; B. K. Osborn, registration; C. R. Jacobsen, program; M. A. Meleky, stu- 
dent activities; and Mrs. J. D. Ryder, ladies activities. Absent are M. C. Westrate and J. J 
Fredrickson, chairmen of the program and publicity committees respectively. Headquarters for 
the meeting will be the Kellogg Center on the beautiful MSU campus. The program will include 
trips through the Oldsmobile plant and tours of the MSU campus. 
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M. S. Coover Receives Plaque from AIEE Distribution Systems for Industrial Plants” 


into the hands of more people who have 
use for it. To this end, study groups based 
on the Red ,00k are being promoted 
by various sections throughout the country 


and more are under consideration for 


1958. 


Power Division 


Committee on Transformers 
Ci in; C. W. Mille 
H. Bjorquist, S¢ 
Committee 
mimittees 
Activities 
Dielectri Te 
Working Group 
Codes has com 


Power 


DR. M. S. COOVER, administrative assistant to the dean of engineering, lowa State College, 
receives plaque which reads ‘‘Presented to Mervin S. Coover in grateful appreciation for his 
services as the Sixty-ninth President of AIEE August 1, 1956 to July 31, 1957."' The presenta- 
tion was made at the November joint meeting of the lowa Section of AIEE and the lowa State 
College Student Branch. Among those present were: (left to right) Dr. R. M. Stewart, Jr., asso- 
ciate professor of physics; Gordon Held, electrical engineering senior and president of the 
Student Branch; Dr. W. B. Boast, head of the department of electrical engineering; Dr. Coover; 
R. C. Ringstrand, Northwestern Bell Telephone Company and president of the lowa Section of 
AIEE; Dr. G. A. Richardson, associate professor of electrical engineering, faculty counselor of the 
Student Branch. Also participating in the presentation but not pictured was W. G. Kaldenberg, 
lowa Power and Light Company and president last year of the lowa Section of AIEE. 





Los Angeles Section Meeting 


ages Oo 
wressing 
rt-cire 

Standards. Work on res 

oading Oil-Immersed 

Power Transformers (Americ: 

designation ppendix C57 

preparing a new Guide for Loading 

Type Transformers has been complet 
Other items under consideration include 

1 Loading Guide for Furnace Trans 

formers, a Loading Guide for Current 

THE LOS ANGELES SECTION OF AIEE was host to 28 past Section chairmen at an overflow Limiting Reactors, methods for making 

dinner meeting on December 10, 1957. This meeting was the annual ‘Past Chairman's Night’’ temperature tests on dry-type trans 

and was sponsored by the Industry and Construction Division. Shown at the speakers table formers, methods for measuring 
are (left to right) E. D. Barcus, vice-chairman, ios Angeles Section; L. A. Pascoe, program chair- temperatures, a review of short-circuit re 
man; C. C. Jamison, vice-president and manager of the research department, Security-First quirements for step-voltage and induction 

National Bank, main speaker for the meeting; and Harry Lott, chairman, Los Angeles Section. voltage regulators, and a study of 

Mr. Jamison discussed the future industrial and financial prospects of Southern California in his tion life of specialty transformers 

talk entitled, ‘‘Depression, Regression, or Another Readjustment." Ins 


ambient 


insula- 


ilati» Fluids Subcommitt 
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Pittsburgh Section Smoker 


SHOWN at the annual AIEE Pittsburgh Section Smoker are: (left to right) Dr. R. B. Teare, Dis- 
trict No. 2 vice-president; A. A. Johnson, general chairman, 1958 Fall General Meeting; R. N 
Wagner, Pittsburgh Section chairman, 1957-58; W. R. Harris, vice-chairman, Pittsburgh Section 
L. W. Torn, secretary-treasurer, Pittsburgh Section. The Smoker was the kick-off meeting of the 
Pittsburgh Section, which now numbers 1,562 





Science and Electronics Division 


Solid-State Devices Committee (S. J]. Ar 
( 4 ( Sheckler J 
( ( } Spite \e 


~ 


AIEE FELLOWS ELECTED 


Pierre Marcel Honnell* (Mf 


Was 


P. M. Honnell 





He received the M.S 


Institute ot 


Texas A & M 


from Massachusetts 


939 and trom California 


Lechnology in 1 
Pechnolog i and the 
1950 


Institute of 
Ph.D. from St 
Dr. Honnell’s military service 


Louis niversityv in 
includes a 
period during which he was assigned to 
the United States Military 
West Point 


tronics 


Academy at 
There, as director of elec 
the department of chemistry 
and electricity 


at the U.S. Military 


he ntroduced modern 


electronics Academy 


and as part of that project designed and 


supervised the installation of a very ex 
laboratory for this subject. He was 
Merit in 1946 for 
meritorious Academy. Dr 


Honnell has taught electrical engineering 


iensive 


awarded the Legion of 


service to the 


at a number of universities, and for the 


past 10 ‘ l » graduate 


faculties gt 7. sity spe 
cializing in ol and ctromechanic 
network theot he been keenly in 


j 


terested h 


in fundamental researches and he 
has made significant contributions to radio 


Dr. Hon 


Associa 


engineering and allied sciences 


nell is a fellow of the American 


Advancement of Science " 
Institute of Radio 


Sigma Ni 


tion for the 
senior member of the 
Engineers, and a member of 


Ameri 


tion, and seve 


society 


Louis Section a 
AIEF Committees Student 
1951-52 1954- 


and Computing Devices (1956-57). 


SJasic Sciences 


AIEE PERSONALITIES 


vice- 
GE) 


t Wo! 


W. R. G. Baker (AM °19, F ’°47) 
president, General Electric Company 
Svracuse, N. ¥ and 


pioncel 


one of tl 


responsi 


niversity s contract 1 al TO im 


retirement notice ated that Di 


was leaving the atter 


mo than 34 years of loval outstand 


ingly effective service.” For 5 of these 


W. R. G. Baker 


years (1941-56), he directed the company’s 


electronics businesses as general manager 
During this 


equipment ales 


of its Electronics Division 


electronic 


erew to exceed the sales volume of the en 


period GE 


tire company in 1939. During this period 


the company also established its Elec 
Park 
plant on a 200-acre site adjacent t the 


New York 


northwest of 


tronics research and manufacturing 


Dhruway seven mies 
The Park 
headquarters for 


Baker 


has maintained his headquarters there for 


State 
Syracuse, N. ¥ 
served until 1956 as the 


ill GE electronics business and Di 


the past 10 years. The division’s 16 sep- 


arate businesses and 5 electronics labora- 
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three elec- 


defense ustrial 


tories were reorganized 


tronics division 


components 


Dr. Baker 


system 


enyineer- 


AITEE Com: 


J. R. Hodnette (AM '25, F '42), vice presi 


ind general manager (chiet operating 


USE Electric Corpora 
Pa has been 
president. My 


the Edison 


named ex 
Hodnette was 
Medal for 
1957 ct 1 ng, January 


}958 


ecutive 
chosen receive 


p. 86 
S. Fields (AM ’20, F '29 
Life) 


The Cincinnati Gas & 


Member for 
vice-president and general manager 


Electric Company 


Institute Activities 


been elected 


officer of the 


chief ex 
company Mr. Fields 
AIEE Commit 


has president and 
eculive 


has served o 


Membership 933-3 de of Prin 


W. J. Moulton-Redwood (AM ‘2 
Me mit I ol it al {tv ¢1 nec! 


Divisi 


H. 8. Kirschbaum (AM 


ciate professor, OF S 


Ernst Weber 


f rh 


Ernst Weber 


department 


field of microwave techniques. Di 

World War II he organized at Polytechn 
f electronics experts “ 

problems relating 


ital contribution to 
Dr. Weber is awarded 


Certificate of Merit 
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R. N. Brown iM 


| 


H. Roby 


Cordell 


Burdeshaw 


Harry Whitney Osgood 


\f 


P. M. Christensen 
Tiezzi 


Munster 


ey 


Van llen 


Charles Leo Smith 


OBITUARIES 


Skinner 


W. H. Mutschlet 


M 
W 


ul 


Winford G. Milne (AM "21 ember for 
Life etire an ng 


S 


FEBRUARY 1958 
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AIEE in 
Northeastern University 


THE AIEE STUDENT BRANCH at Northeastern 
University, Boston, Mass was granted its 
charter in 1922 with 70 students in electrical 
engineering. The Joint Student Branch of 
AIEE-Institute of Radio Engineers (IRE) was 
chartered in July 1950. Currently, there are 
more than 700 students enrolled in electrical 
engineering, attending Northeastern under the 
co-operative plan of education 

Recently, the University dedicated Hayden 
Hall, a four-story $1.8 million building, which 
is the new home of the electrical engineering 
department among others 

Advisers to the student branch are Prof 
R. |. Carter (AIEE) and Prof. J. S. Rochefort 
IRE 


FEBRUARY 








SOSTHEAC TERS 


perwraure 








Electrical 
Engineering 
Education 


Statistical World 


syvstemati 


trical Engineering Education ELECTRICAL ENGINEERING 





only on a 


FEBRUARY 


1958 


Electrical 
Engineering 
Education 


A Systems Engineering World 





WORK STATION 


FOR TEAM OF FOUR STUDENTS 


ONE ANSWER to the challenge to up-grade training of young scientists in U. S$. colleges and 
universities was unveiled recently by the Servo Corporation of America, New Hyde Park, N.Y 
oat a special meeting of professors of electrical engineering from the New York metropolitan 
crea. Henry Blackstone (left), president of Servo and Prof. G. B. Ruble of Rutgers University 
inspect the new Servolab (registered trade mark) unit, specially designed for university laboro- 
tories to instruct students in the design of self correcting systems for automatic control of pro- 
duction lines and control systems for military use. A complete installation is on the way to 
the Alabama Polytechnic Institute and other schools have placed their orders. The new unit is a 
smaller version of the Servolabs used by the military and industry and will enable student en- 
gineers to gain first-hand experience of the actual problems they will be called on to tackle in 
future years. Servo Corporation of America is the leader in design and manufacture of electronic 
automation equipment and infrared radiation detection and measurement systems for de- 
fense and industry 


na Education 





Electrical 


Engineering ; 
Education 


Conclusion 


everyt 
e same firm 
The 


point 


engineer s 


enable 


as Statistical as 


S not going to be a 


world made up solely of nice continuous 
! handled by means 
hich 


Algebra in mod 


inctions whi« can be 


elegant processes with Ww suct 
tions can be treated 
j 


and arithmetic and numerical 


loom up much larger in import 
| Above all, the eng 
is not aiw 


After 


experiment i 


one 


results 


Cooper Union Aided by 


Electrical Industry Committee 


Pres 
ver’s plea for industrial sup 
will 
Centennial De 


from 
er education undertake 
to support the 
ve lopme nt Program of The ¢ oopel Union 
and Art 


president of 


for the Advancement of Science 


to H. A. Webster 


Electrical Engineering Education 


Frederick Jackson, Inc 
Industry ¢ 


he Electrical 
Funds raised 
} 


construction of The 


will be 


posed new engineering school 
Ave... Ne 


committee s program was an 


Astor Place Fourth 
N. Y¥. The 


nounced at a & plate 


Astor 


( oopel 
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( ooper 
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Union's 
| building at 
York 


dinnet 


January 16 


nion 


chosen 


committe 
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n 


po icy 


1 
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AIP Program Aims 


To Improve Physics Teaching 
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© 
physics 


ac part 


lowa, and Prof 


irom the physics 


HN 


making 


ELECTRICAL 


Pitts 


ersitv of 


a nation-wi 


effectively 
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Engineering 
Education 





Education 


Reactor Demonstration 
Housed at Franklin Institute 


L. V. BEWLEY (AM ‘27, F °47), dean, College 
of Engineering, Lehigh University, Bethlehem, 
Pa 


New General Engineering 
Program at Antioch College 


cen 
fessional! 
W. B. Alexander 


announced 
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physics; and Elements of Nuclear Engi- of advanced engineering 


neering—a idy of nuclear reactors lum to develop scientists 


. 
Electrical | | 
nuct@ar fissior ind nuciear theory Lack of money should not 


Although Dr. Malaker will be a member Dr. Oxnam reports 


Engineering t the colleges department ol physics and receive these 


~ \ teach botl ndergraduate and ad proxi 
Education uate cor € will also serve as chait 
an ot a taculty committee to deve op a 

ot education in nucieatl incial reasons 

vineering to Satisiy the is becn name 

engineers Pratt Engine 


NCE Starts pestis cainaeeear a sasaie eines = 
Nuclear Graduate Program = is taa  ae enna RN i agains 


Alumnus Estabtishes 


Scholarships at Pratt Fellowships Available 


in Trafhe Engineering 





would like 
trafhe engineering 

si Ips coy 

a gy in Septemb 958 and 
the following Mav. They pro 


vend of $1,400 disbursed 


RICHARD BARRETT (left), chairman of the AIEE Memphis Section, presents an AIEE Affiliate terminatil 
Branch Charter to Thomas Lechner (center), chairman of the Student Branch at Christian Brothers vide a living | 
at the rate of $175 per month fora period 


College (CBC). Observing the presentation are Fred White (second from left), secretary of the 
Student Branch; Lewis Heyman (second from right), secretary of the Memphis Section; and Wil- 


of eight months, while a student is et 
liam Nabholz (right), treasurer of the Student Branch. olled. The fellowships also provide the 
ENGINEERING 
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Atom” 
Exposition at Union College 


“Education and the 


THE HONORABLE W. S. COLE (above, left), director general of the new 
International Atomic Energy Agency, examines one of the Union Col- 
lege engineering displays at the College's five-day “Education and the 
Atom" Exposition. Above, right: Prof. Walter Lowen, chairman of the 
Division of Engineering at Union College, explains to a group of youth- 
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Electrical 


Engineering 


Education 


a 


ONE OF THE 6.000 visitors to the “Education 
and the Atom'’ Exposition at Union College 
tries her hand oat the popular 
honds" exhibit. Looking on are one of the 
regular student operctors of the exhibit and 
the Atomic exhibit 


mechanical 


Energy Commission's 


manager 


ful visitors how atomic energy is converted into electric power. The dis- 
play forms a section of the Atomic Energy Commission's “Atoms for 
Peace"’ show, part of the College's “‘Education and the Atom" Exposi- 
tion, held October 25-30, 1957. During the five days that it was open 
more than 6.000 people visited the Exposition. 





Electrical 
Engineering 
Education 


University of Texas Has 


Active Student Branch Program 


Science Fair To Be Held 
at NBS Boulder Laboratories 


EIC. Releases Survey 


of Engineering Registration 


j 
Wi 
Bs 
i 


THE TOWER (left) is a land mark at the University of Texas, Austin, where an active year-long 
Student Branch program is under way. Above: Don Evans (left), points out to Kevin Torline 
the advantages of joining the AIEE during the Fall Student Branch registration at the Univer- 
sity of Texas 
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Electrical 
Engineering 
Education 


AEC I ellow ships 


In Industrial Hygiene 


Nuclear Engineering Program 


Announced by Nuclear—Chicago 


Rockefeller Grant for 
Harvard School of Public Health 


Lincoln Foundation 


Announces Design Competition 


Ww 
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OF CURRENT 


Of Current Interest 


INTEREST 


Liquid Propellant 


Rocket Engine for Redstone 


MORE THAN 
the liquid prop 
into production 


American Ay 


the 


oxvgen and 

Designer 
tic Mussile 
pioneer <j 


formance 


Production Started 


rocanct 
States, the Redstone 
reliability ane productic 
turing methods 

In early testing progra 
at Rocketdyne’s Propulsior 
in the Santa Susana Mountair 
as many as 10 consecut 
were 
rugged re 


productior 


Dimensions 


Only 10 teet I] inches long and 
diameter the latest model ) the 
than 1,450 pounds 

Its liquid oxvgen and alcohol prope i 
concurrently by the engine's 780-1} p turbo-pum 
gle turbine is driven by high velocity steam d 
through the decomposition of hydrogen peroxide 
midget generator light enough to be held in one hand 

The engine withstands combustion temperatures 
| 


greatly in excess of 5,000 F by circulating fuel between 


the thin double walls of its thrust chamber. The fuel 
*h the chamber betore being injected 


passes throu 


FIERY GASES stream from 
more than 75000 pounds 


Static test 
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Amplifier Extends 


Range of Radio Telescopes 


H 


Pioneer Work 
AMPLIFIER hicl av exte! the To Test Cosmos Theories 


© < 
I 


Has Radar Uses 


Project Personne! 


Versatile Operation 


Additional Data 


PERSONNEL at the Redstone Arsenal Army 
Ballistic Missile Agency, Huntsville, Ala., 
carefully remove Rocketdyne-made rocket en- 
gine for Redstone missile 
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space—a steady signal produced by the 
“flipping” of electrons—was first recorded 
in 1951 by the Harvard physicists, D1 
H. I. Ewen and Prof. E. M. Purcell, Nobel 


ireate Ihe Harvard College Observa 


tory initiated radio research on the hy 
lrogen clouds in the Milky Wavy in 1955 


a 24-foot radio t lescope In 1956 
powerful and sensitive 60-foot radio 
| 


escope began ol 


gassiz Station 


servations at Harvard’s 


Thumb-Sized Crystal 


Harvard's maser is a single 

of potassium cobalticvanide, with 

tentionally introduce impurity ot 

half of one per cent of potassium 

ymicvanide. The crvystz ‘ t the size 

joint of n thumt Kept 

ot Iq } heiun t grees 
temper. 


z7eTo 


Navy Talos Missile 
Makes Public Bow for 


rHE TALC 


length strikes an electron in the lower 
level, it kicks the electron back up 

In matter under normal conditions, each 
energy level has fewer electrons than the 


level below it. When radiation is applied 


more electrons jump upward tha aow! 
ward, but a competing process known as 
relaxation” tends to return the system 
to equilibrium, sending the electrons back 
down. The time it takes for such down 
wari jumps to restore 


known as the 


equilibrium is 


relaxation time 


Amplifying the Signal 
Harvard maser 
pumps 
mm the lowest 
energy leve 


the 


iIpersonic surtace 


» provide the Navy 


MODIFICATION of the 
Precision instrumenta- 
tion radar AN /FPS-16. 
Developed over a pe- 
riod of 10 years, this 
reliable, long-range 
radar provides a 
means for advanced 
operational features in 
the Talos defense unit. 
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fense against al! 
ed version 
to be successfully flown in the 
States 
Demonstration of the equipment ir 
public, along with the actual firing of tw 
missiles r ld in conjunction with the 


i svstem from the Radio 


ale 
ica, which developed 


Navy to Ut 


Major Details 


AUTOMATIC Talos launcher shown with a 
specially instrumented Talos missile. The mis- 
sile remains on the cart while the launcher 
automatically slews and elevates to the 
proper position for firing, based on com- 
puted information indicating the target's 
position at intercept 
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f 


t Wi 
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their 
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Future Meetings of Other Societies 
The Instrument Society of America 
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Land System The Society of the Plastics Incustry 
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REPLACEABLE, plug-in, printed circuit module 


Extremely Fast 


American Society of Mechanix 


Print-Out Equipment Ge 


DEVELOPMENT 
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Mass. L. § 
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aes Kingsw 


The Institution of Electrical Engineers 
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printed on continuous rolls of paper. The have a profound effect in the 
XEROX printer is a modification of a data processing 





standard Haloid product, the CoryFLo 
Model 1. 
The smooth and quiet operation of the New Radiation 


S-C 5000 permits its use in modern office yar 
Exposure Limits Adopted 






































areas. 
\ 7-inch CHARACTRON shaped beam tube 
which can display one million characters The AEC has approved for use in its | 
a minute is used in the $-C 5000. It re facilities and those of its contractors new ] 
produces 64 characters—the letters of the maximum permissible radiation exposures 
alphabet, 10 numbers, and 28 symbols recomimended by the National Committec 
of the user's choice. Stromberg-Carlson on Radiation Protection and Measure 
also manufactures larger CHARACTRON ment (NCRPM) 
shaped beam tubes for direct viewing and No appreciable modification of — the 
applications \EC’s present radiological safety practices 
§-C 5000 will print out on rolls of will be required as a result of the ne 
or on sheets cut to desired size radiation exposure standards. I ctu 
Vo an electronicaliy controiled cutte Be practice, the radiation exposure of neal e 
THE S-C 5000 High Speed Electronic Printer. cause the XEROX printer can be usec itl all of the workers in AEC facilities has 
any kind of paper rer below both the new and the old 
on all grades « evels recommended by the NCRPM. Suc 
Cal 0 plant nets Diego, Calit., where to punched cat adjustments in present safety practices 
the device was developed in a jot pro- less expensive tl are equired will be made as soon as pra = 
gram with The Haloid Company, said EEE Sa Re ticable ; 
the $-C 5000 can be used in both the machine also. will print on vellum an The AEC action does not affe the op 
on-iine method of receiving electronic offset. masters. erations f AFC censees. Ra ation « 
data direct trom the compute ma tle M Field said that i . posure sta irds f icensees are set i 
olf-line method of receiving the data from of the S-C $ to comme il data pro AEC regula Vitle Chapter Crake 
magnetic tape . essing, the off-line method probab! of Federal Reg ons, P 20, Sta 
The 8-C 50 will have such commer- e most videly sed In some ipplic arcic P ctio Agains Ra at ) 
cial data processing app ications is pre tions n editi yr and co o device whict er ra effec I he AFC 5 
§ bank statements, billings, imsut ve supplied along with the printing de re ( lering amendments te 
ince notices, manufacturing control re Vice e sai The editi: _ CO , revulation ke consistet wit! he 
ports, missile and aircraft engine data instrument l provid = pain g a econ 7 
eductiol iddress labels, et« ng ections » the Pp ting machine Most of the ts ’ ct Pe il 
In the $-C 5000, electrical impulses to contro Ss operations nile y it to exposures opie ' orkers is 
trol the compute are transiated into a the ji i equireme . ann where radia evels are monitore j 
display of numbers, letters, and symbols plication. controlle \ sic revision he ra 
by means of the CHARACTRON shaped beam rhe o ne ethod is expected t , tior standards et ended ) fre 
ibe. Inside the tube, which is similar se particularly in scientific ind en NCRPM is the clusion of a new p 
to a television picture tube al electron nee! ng processing It produces id « ms e Visic te he to 1 tic ; sas 
gun shoots its beam through tiny shaped in readable fo ly after con anv individua nay accumulate bevond 
openings which form the beam into char plex problems € compute the age of I8 to an ave f rems per 
— , : by plotting cu gy the vea ind not more il rems in any 
In the xerogr iphic process, these char alphanumeric S\ ( aracters veal \ or entgen ¢ vale 1 
acters are projected Dy in optical svsten the same time is a Trachiatior lose of a onizing 4 i 
nto the charged surface of a selenium the CHARACTRON shaped beam tube tion estimated to produce a_ biological 
gated drum hict Is sensitive to light the NEROXN COPYFLO printer are co effect equivalent to that produces , one 
Phe late mages thus produced are a paratively new developments in electror roentgen of X rays.) 
r ped by cascading a pigmented po el ws al initing them ri fort the mrid’s The NCRPM pointed out in connecti n 
over the surtace ol ¢ m anne ne stes rint-o cle ice Is expected to with the new provision that changes } 
| 
$ 
| 
Stromberg-Carlson, Haloid Ph i 





HIGH-SPEED electronic printer, with cabinet open, to show S-C 5000 ALL PARTS of the S-C 5000 high-speed electronic printer are readily 
interior assembly. accessible for adjustment and servicing 
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SCALE MODEL of the U.S. Marine Corps’ TEW 
system antenna demonstrates how compact 
V-beam poaraboloid-shaped antennae can be 
assembled building-block fashion 





Marine ( orps TEW SYSTEM is shown 
. ~aases e in artist's concept of 
Portable “TEW” Line Ce teeny. valbiiee 
which can be heated 
er cooled as needed, 
depending on the le- 
cation of the Marine 
Corps station or the 

season. 
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ve of enemy targets , measuring re 
echoes picked up by the vertical and 
slant beam reflectors 1 relationship t 
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DIME-SIZE piece of printed circuit material 
holds sensing device that measures radiation 
reflected from the earth's cloud layer. 
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PHENOLITE, pinched in tweezers, holds a sili- 
con solar battery system—the four black ob- 


jects around the center circle that is part of 
the detector system. These batteries provide 
a signal to distinguish between day and 
night and turn off the equipment when the 
satellite is on the dark side of the Earth 


Developments of 
U.S. Army Revealed 


‘ ( { , 
I I { S. Ar Military 
\f Rac S | 
ega t 1 pe 1 ] 
195% e firs f st 
t pos i i i 
‘ I he ¢ t sing 
side ‘ r¢ le on 4034 
cVCle n | ope r Ca M 1 
eve t ¥ pn ESI 
I | \r \R « oO! a secon i 
means of communication fo the \rm\s 
( eve t ¢ 4 Mion cemctige ( { 
lisaster. Members are amateur radio op 


erators from all parts of the United States 


as well as ofhcial Army Signal Corps sta 
tions The technical s mposiums il 
conducted after members report into the 
net 
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AIR-INFLATED antenna 


is easily erected or 
dismantied ot station site by only a few men 


Tower and folded fabric 


space 3 by 2 


con be 
2 by 7% 


stored in a 
feet 


LEC 


and UN Atomic 
Energy Developments 


Electronic Device Aids 
Delicate Eve Operation 
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tech 
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nical papers, films, a 
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Computers and 


Basic Research 
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cently eis ec at the Engineering Secieties 
Library tless otherwise «specified. books listed 
have been presented b the publishers The 


Institute assume ne responsibility for 
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ments made in the fellowing summaries. infer- 
mation for which is taken from the prefaces 
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Arithmetic and 
contro! unit 


Magnetic drum 
storage unit 


Ciock generator and 
power supply unit 


ii 


22s? 


input-output unit 


The Importance of 
DIGITAL TECHNIQUES 


“3 T) 
can 
-hniau in co 
niques in con 


9r components. It performs c 


rations, including multipli 


om- 


second (as fast 


occupies ¢ 

al computers [Or sntic Computation Ir: I nds and uses +VUU watt 
scialized n . few f r t rate ti ‘ 

ecialized unl ng a few thousand dollar t arate units to fa 
l-purp 

*T aie r ss 
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e computers cost vel million c drum memory has a Capacity of it words. 
One of these large computers is a pz I Ramo- The ver ilitv inheret igital techniques makes it pos- 
e Computing Center, and a cond ; init Is sible for the RW-: ’ uch varied military aircraft 
ed early this year problems as navigation, armament contro bing, and 
combinations of the lems, without nges in the 


processing for business and industry Its n the 
ased on earlier developments in electronic RW-30 it 

processors have much in common witl The RW-30 als 
computers, including t itilization of digital techniques. A 
closely related field is tl industrial process control. To 
meet the needs in this field o-Wooldridge has recently 
put on the market the RW-300 Digital Control Computer 


The use of digital techniques in military control systems st equipment. Engineers and scientists 
is an accomplished fact. Modern interceptor aircraft, for 


feids 


a ope these 
example, use digital fire control systems. A number of Ramo- ui 


ooidria 


The Ramo-Wooldridge Corporation 
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Complete new bulletin on 
instrumentation cables 





now available 


Here's a brand-new comprehensive 
source of information on cables for tel- 
emetering, data recording, circuit con- 
trol testing, and electronic computers. 


; ; 
vou can avoid leafing through a 


Now 
aozen im omple te references when you 


want information on instrumentation 


cal 


yes 
7 ron 
Youll find all 
= 
one concise, eight-page bulletin, 


Cable's RCD-400 


We've drawn on our 


, 
the pertinent data In 


1 
} 
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, . 
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y ] + ‘ + ry + ; 
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] ] 1] | ] 
als, color coding, aS Well aS Charts list 
ing various MIL specs 
: . - 
Even this bulletin cannot answer al] 
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: 1 11 , 

help you block out problems and areas 

where vou want more information. You 
e then Invite to SK Tor re spe 


This new bulletin is easy to get. Just 


send the coups mn tor your free ce 


ROME CABLE CORPORATION EE 
Department 425C, Rome, New York 


Please send me your Bulletin RCD-4 n in 
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First Atomic Lamp Production converters. Transistorize circul is to 
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1891 Pioneered a-c designs for power 
station and 23 kV transmission system. 


1898 First oil circuit breaker in prac- 
tical service. 


1901 Development by C. E. L. Brown 
of the smooth rotor now universally 
adopted for turbo-generators. 


1902 First multiple-break oil circuit 
breaker. 


1906 First blast furnace turbo-blower 
in the world. 


1906 First turbo-compressor in the 
world for gas turbines. 


Y — A R Ss 1910 rest 9m turbine on the Holz- 


1915 First rectifier installation in a 


OF PIONEERING i emnaammaninene 


the world (mechanically driven). 


1923 First exhaust driven turbines and 
POW Ss na $ turbo-blowers for pressure-charging of 

‘< diesel engines. 

> 1928 First reticbie high-speed distance 


ADVANCEMENTS... : pone ce neo ee 


1931 First high-efficiency, high-pres- 
sure, axial-flow compressor which 
paved the way for the gas turbine with 
constant-pressure combustion. 


1932 First steam generator fired under 
pressure (Velox boiler) with super- 
charging set driven by exhaust-gas 
turbine, for oil or gas firing. 


1933 Composite rotor for turbogener- 
ators. 


1933 First Brown Boveri airblast cir- 
cuit breaker for 13,000 volts. 


1937 First gas-turbine-driven compres- 
sor installation in the world for the 
pressure-charging of a chemical pro- 
cess combined with production of 
energy. (Houdry Process). 


1939 First serviceable gas turbine 
(4000 kW). 


1940 First gas-turbine locomotive in 
the world. 


1950 First Brown Boveri Mechanical 
Rectifier for 16,000 amps at 150 volts, 
or 8,000 amps at 400 volts. 


1951 Breaker tests with a Brown 


BROWN BOVERI CORPORATION —__ wisccrsnsccuce svichyer ot te 
19 RECTOR STREET MEW YORK 6, 0. Y. ME cs power concentration in the world 
<a mre 4 power up to 7,800 MVA 

symetrica 


1952 outdoor Airblost Breaker in the 
first 380-kV system in the world. 


1955 complete 6,200 kW mobile gas 
turbine power station, mounted in two 
special railroad cars, put into service 
in Mexico. 


[_ _— BOVERI is proud of the 
many contributions it has made to power 
progress, a few of which are listed at the 
right. 

It is this advanced thinking. . . . re- 
flected in equipment design and manu- 
facture ... which has made the name of 
Brown Boveri synonymous with the finest 


in power equipment. 
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Lapp 25,000-lb. insulators 
for NIAGARA-MOQHAWK 
230-kv system 





This new Huntley-Gardenville line on Niag- 
ara-Mohawk Corporation’s system is 21 miles 
long, 230 kv, double circuit. Tower heights 
average 123 feet. Maximum span is 1250 feet, 
minimum span 400 feet. Conductor is 1192.5 
MCM ACSR. Insulators used include Lapp 
No. 8200 (15,000-Ilb.) units in suspension 
strings; and Lapp No. 5960A (25,000-Ib. ) 
units, two-string yoked, for dead-ends, as 
shown here. 


Niagara-Mohawk is one of many utilities 
whose service records on Lapp suspension 
insulators merit confidence. Lapp was pio- 
neer in belief ...and demonstration... that 
suspension insulators could combine electri- 
cal security, long life and consistent high 
strength. For your new construction at EHV 
and regular transmission voltages . 
Lapp insulators will give you an extra mar- 
gin of security in all these characteristics. 


Lapp Insulator Co., Inc., Le Roy, N. Y. 
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e 
ond 
Trade-Mark 


PRE-INSULATED 
TERMINALS 


for heavy-duty wires! 


Ape - Bondi is the 


first and only terminal with 
bonded insulation and 
insulation support for copper 


wire sizes 8 through 4/0. 


ASK ABOUT 


taps tea speck 


Serre Rr WIRING 


The A-MP Dyna-Crimp Tool, with interchangeable heads and dies, 


crimps Ampli-Bond terminals rapidly, easily and uniformly. 


1 A-MP Sales Engir 


AMP Incorporaten 


- Sa A1«& - 7 D ; 
eral Offices: 4 Eisenhower Blvd 





Wholly Owned Subsidiaries: Aircraft-Marine Products of Canada Ltd. Toronto, Canada 
Aucraft-Marine Products (Great Britain) Ltd. London d 
Societe AMP de France, Le Pre St. Gervars, Seine. France « AMP—Holland -Hertog osch. Holl 
Japanese Distributors: Oriental Terminal Products Co 
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BIDDLE DIELECTRIC TEST EQUIPMENT | "vs"! Nos 


... for measuring direct current at voltages up to 100 
kv when applied to the insulation of generators, trans- 
formers, bushings, cable, etc. 


Corporate Name Change 
fact ! Cx 


MODEL 2 


current output 6 ma continuous at 100 kv 


| 


IMPORTANT FEATURES IMPORTANT APPLICATIONS 
e Well-de in for 


Solion Energy Transducer. ( 


MODEL 1-A 


3 ma continuous at 40 kv 


LAU! 


HIGH VOLTAGE 


JAMES G. BIDDLE Co. 


1316 ARCH STREET « PHILADELPHIA 7, PA. 


ELECTRICAL TESTING INSTRUMENTS © SPEED MEASURING INSTRUMENTS 
LABORATORY & SCIENTIFIC EQUIPMENT 


James G. Biddle Co. Nome 
1316 Arch St., Phila. 7, Po. Company 
Please send me Address 
BULLETIN 22-EE 
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Completely 
oil-tight, even 
when depressed 


- tank 





( PUSH-to-TEST 


PILOT LIGHT 


Added to Square D Oil-Tight 
Pushbutton Line 


OIL-TIGHT OPERATORS 


Pressure } + 
. a 

connections 

eliminate 


internal wires Stenderd Button 


Positive contact 
"feel”’ in test 
position 

No additional 
panel space 
required 
Choice of 

6 color caps 


Key-Orerated FP 
Selector 


Switch 


Full range of 
voltage ratings 


Mounts 
interchangeably 
with oil-tight 
pushbuttons and 
selector switches 


Selector 
Switch and 
Pushbutton 

Lockout 


Mushroom Buttor 


Selector 
Pushbutton 


Coin-Operated 
Selector Switch 


Selector Switch 
} 


al 
Ay, 


Contact 
Aftechmen?t 


Neoprene Cap 


~, 6§ 
Stop Button a 
Lockout 
Start Button 
Lockout 
4-Position 
Joystick 


Operator 
<_2 
. = 


Wobble Stick Operator 


Here’s why Square D Pushbuttons are preferred 
—by those who build machines—and by those who buy them! 


Easy to use e Operators require only a single 
mounting hole for quicker installation. Pressure 
wire connectors mean simplified wiring. 


Longer lasting « All-metal operator construc- 
tion, anodized aluminum buttons, mean greater 
mechanical life. Melamine contact blocks with 
double-break silver contacts assure longer 
electrical life. 

Wide flexibility » Any operator can be used 
with any contact block to meet all your 
requirements. 


Small size « Only a minimum of panel and 
back-of-panel space is required. 
Variety of contacts « Contact block arrange- 
ments include single-pole double-circuit, 
duplex double-circuit, tandem duplex, three- 
position duplex, and overlapping contacts. 

7. ° € 
FOR COMPLETE INFORMATION on oil-tight push- 
buttons, send for Bulletin 9001-T to Square D 
Company, 4041 North Richards Street, 
Milwaukee 12, Wisconsin. 


EC&M weavy inoustry ELECTRICAL EQUIPMENT. ..NOW A PART OF THE SQUARE D LINE 


SQUARE 


FEBRUARY 1958 


COMPANY 


D 
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Newport News Mechanical 
Rack Rake and trash car 
being prepared for shipment. 
Upon lowering a rake in op- 
eration its teeth swing down- 
ward, parallel to the face of 


the rack, and about 


15” away. 
the upward cleaning 
peth swing perpen- 
the rack and ex- 
yut 34” into each rack 

bar space. Nature of trash t 
be handled dictates design of 
teeth. Special teeth are avail- 
or cleaning racks of fila- 


mentous algae, seaweed, etc. 


Positive cleaning action 
calls for guided rack rakes 


Excessive loads of trash cannot push a Newport 


News rake away from the racks. 


And there’s no chance of the rake riding over 
trash on the upward cleaning stroke. Nor will its 
teeth drop the debris. Because Newport News 
builds the rake to operate in channel guides... 
for positive cleaning action. 


That’s why efficient rack cleaning assures the 
maximum head at intakes and is yours when you 
put a rugged and dependable Newport News 
Mechanical Rack Rake on the job. 


Maximum width of a single rake is determined 
by design of the forebay. Where a single bay is 
extremely wide, intermediate guides are some- 
times installed to reduce width of the rake. Such 
installation is relatively inexpensive. 


A power-operated Newport News Mechanical 
Rack Rake, under ordinary conditions, enables 


For more information circle 18 on 


one man per shift to keep racks clean for a 
dozen bays, from 5’-6” to 28’-6” in width. 


Trash is cleaned from the rake manually, or by 
a mechanical “sweep”, into a flume, a car or onto 
a trash apron. Local conditions and nature of the 
trash dictate method of disposal. The many typi- 
cal installation arrangements fit most needs, but 
each installation is a custom built job. 


We invite inquiries from water users who are 
troubled with trash. Write for your copy of 
“RACK RAKE”, an illustrated booklet describ- 
ing the operation and advantages of the Newport 
News Mechanical Rack Rake. 


Newport News 


Shipbuilding and Dry Dock Company 
Newport News, Virginia 
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USE WOLVERINE 
COPPER AND ALUMINUM TUBE 
IN THESE APPLICATIONS 
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As an electrical manufacturer you'll find at Wolverine a product line 
designed to meet ALL your tubular needs. 


Wolverine copper and aluminum tubing, for example, is available in 
straight lengths and coils in both prime surface form or with integral 
fins (‘Wolverine Trufin® 


You'll also appreciate Wolverine’s rigid quality control: the way it 
packages its products to meet your needs and its IOA program 
Individual Order Attention) which assures you of top service right 
from manufacturing to final delivery. 


Before you place your next order get the complete Wolverine story. 


Write today for your copy of the Wolverine General Products 
Catalog. 


Wolverine Trufin is available in Canada through the Unifin Tube Company, London, Ontario. 


CALUwET @ WECLA eC 


vIBION we WOLVERINE TUBE 
VISION —F DivISION OF 

saat daca Le ay CALUMET @ HECLA, INC. 

ws 17248 Southfield Road 


Allen Park Michigan 


TURE 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. 
SALES OFFICES IN PRINCIPAL CITIES. 
EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16. NEW YORK 
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A financial giant, the new Texas Nations 
Bank rises on the fabulous Texas Gave 
coast. Marcus transformers provide ‘mom 
in the bank’’ dependability for power 
lighting distribution. For trouble 
performance and greater profits, choos 
for your next transformer installatio & 


MARCUS 


_TRANSFORMER CO., inc. 


SS, RAHWAY, NEW JERSEY 


Representatives in Principal Cities 










Architect: Kenneth Franzheim, Consulting és 
4 > Engineers: Bernard Johnson & Associates, 
4 Electrical Contractor: Howard P. Foley Co. 


“Mark of Quality” 


OF INE OF DRY TYPE AND LIQUID-FILLED TRANSFORMERS THRU 5000 KVA 
A Circle 20 on the card. 


TELEPHONE AND TELEGRAPH EQUIPMENT 


Radio Engineering Products is currently producing a number of types of equipment, 
electrically and mechanically interchangeable with standard Bell System apparatus. 
CARRIER-TELEPHONE EQUIPMENT 

C5 Carrier-Telephone Terminal (J68756). A kit for adding a fourth toll-grade channel 

to existing C systems is available. * Cl Carrier-Telephone Repeater (J68757) * 121IAC 

Carrier Line Filter © H Carrier Line Filter (X66217C). 
CARRIER-TELEGRAPH EQUIPMENT 

40C1 Carrier-Telegraph Channel Terminal (J70047C) °* 

(J70036Al, etc.) * 40ACI Carrier-Telegraph Terminal. 
VOICE-FREQUENCY EQUIPMENT 

Vl Telephone Repeater (J68368F) * Power Supply (J68638Al1) © V1 Amplifiers 

(J68635E2 and J68635A2) * V3 Amplifier (J68649A) © V-F Ringers (J68602, etc.) ® 

Four Wire Terminating Set (J68625G1) © 1C Volume Limiter (J68736C). 

D-C TELEGRAPH EQUIPMENT 
16B1 Telegraph Repeater (J70037B) © 10E] Telegraph Repeater (J70021A) © 128B2 
Teletypewriter Subscriber Set (J70027A). 

TEST EQUIPMENT 


2A Toll Test Unit (X63699A) © 12B, 13A, 30A (J64030A) and 32A (J64032A) Trans- 
mission Measuring Sets * 111A2 Relay Test Panel (J66118E) © 118C2 Telegraph Trans- 
mission Measuring Set (J70069K) © 163A2 Test Unit (J70045B) © 163Cl Test Unit 
(J70045D). 


COMPONENTS AND ACCESSORIES 


255A and 209FG Polar Relays * Repeating and Retard Coils, several types * 184, 
185, 230A and 230B Jack Mountings. 


RADIO ENGINEERING 


1080 UNIVERSITY ST., MONTREAL 3, 


TELEPHONE 
UNiversity 6-6887 
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140Al1 Carrier Supply 


PRODUCTS 


CANADA 


CABLES 
RADENPRO, MONTREAL 
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ENJAY BUTYL 


electrical wonder rubber OFFERS TRIPLE VALUE 


Performance! Versatility! Economy! In all three, Enjay Buty] is the world’s 
outstanding rubber value. In laboratory tests, and a wide variety of applica- 
tions, no other rubber has matched Enjay Butyl’s ability to resist ozone and 
corona, impact and abrasion, moisture and weathering... properties that 
make Enjay Butyl-made products outstanding performers. 


Underground service cables, transformer housings, high-voltage industrial 
cables ...in these, and many other electrical applications, Enjay Buty] out- 
performs and out-lasts all other types of rubber, synthetic or natural. Low-in-cost 
and immediately available, this truly wonder rubber may well be able to cut 
costs and improve performance in your products. For further information, 
and for expert technical assistance, contact the Enjay Company. 


Pioneer in Petrochemicals 
ENJAY COMPANY, INC., 15 West 5ist Street, New York 19, N. Y. 


Akron Boston + Chicago « Detroit * Los Angeles * New Orleans + Tulsa 
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BUTYL 


Enjay Buty! is the 
in the world ...t 





greatest rubber 
he super-durable rubber 
with outstanding resistance to aging 
abrasion « tear « chipping « cracking « 
ozone and corona « chemicals » gases « 
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Accurate, Fast Acting, Frequency 
Type Telemeter for Transmission 
over Wire Lines, Microwave, 
and Power Line Carrier 





Accurate S<.inc io therm 
MIGH-SPEED <p> which sreaseney mod 
Telemeter sxs''sblc, Receiver detec 


al, generating a 


na 
for D< mv for peration of 
VOLTS recorders or indicating in- 
AMPS strument 
WATTS meters can be multiplexed 


Up to 45 tele- 





Any communication 

VARS link, including power line 

ETC. Carrier, Microwave or wire 
line may be used 

® Over-all accuracy is 1% 

. . with a response speed of i 

Built-in second. Equipment fea 

tures a built-in calibration 

Self- circuit tor 10¢ and 90; 

ia - receiver check, and 10 cps 

Calibrating 3"!,°° <r «eesenes 

check 


5 ’ Any quantity which ma 
Circuit be « ster nt : DC 
millivoltage 


e ate a slidew 


or will oper 


ire may be tel- 


WE CAN HELP YOU 
Our Applicotions Department is 
ready to assist you in your control 
telemetering or communications 
problem. Phone DEerfield 4-3100 





Write for Technical and Application Data. 


Kadio Frequency 


LABORATORIES, INC. 
Boonton, New Jersey, U.S.A. 
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NEW PRODUCTS 


All-Metal Magnetic Heads. Offered in a or differences in convevor lengths. Pos 

number of standard and _= special sizes tion can be held th + inches. Fo 

i ne ot ligh-peritormance ill-metal more formation rite I S. Electric 

wnetic head stacks for tape ecord Motors Inc Box 2058 Terminal Anne, 
been u rounced Los Angeles $. Cal ( 202 


ing applications has 
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ich eliminate oxide and dirt deposits 





Maintenance of exceptionally close 
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permits variable speeds of as 
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CorRECTIO’ On page 42A New Products 
January 1958 Ele Engineering, the man 
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STEELMAKERS to the Electrical Industry 








Electrical Industry” is a title we have 
by the research and 
pioneering development. In this modern world of gauges 
and instruments, of and atontics, 
the heart of the design is sO often some silicon steel, high- 
permeability alloy, or other special electrical material that 
we produce. @ When you need a steel to do what ordinary 
steels cannot do—whether electrically or in resisting corro- 
sion, heat, wear or great stress, call on us. Allegheny Ludlum 
Steel Corporation, Oliver Bldg., Pittsburgh 22, Pa. 


to the 


earned the hard way sweat of 


automation, electronics 








Allegheny Ludlum =: 


Warehouse stocks of Al Stainless Steels carried by all Ryerson plants 


1958 





C > 


\RectRowic AGE 
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Meters. | 
tell the tale 
but : 
SPECIAL 
ELECTRICAL 
ALLOYS 


do the 
work 
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Write for “MAGNETIC MATERIALS” 
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ELECTRICAL ENGINEERING 


Custom-built for specific requirements! Heat-treated cast aluminum alloy 
rings — welded to stationary tubular sections—replace ring gaskets. 
Porcelain insulators are in compression under normal loads and short 


circuits. Circular gaskets are fully trapped and self-seating 


For Reduced Installation 


and Maintenance Costs... 
DELTA-STAR Metal-Enclosed Isolated-Phase Buses 


Delta-Star Metal-Enclosed Isolated-Phase Buses go up 
faster, and at less cost, than conventional units. Require 
less time for cleaning, inspection, and maintenance. 


Your savings start at installation. Delta-Star pre- 
assembles 6- or 8-foot longitudinal sections and ships 
them in lengths as large as your facilities can handle. 
Ships corners and tees with bus and insulators 
installed. Reduces gasketing 50% by 
longitudinal gaskets. 


eliminating 


Your savings continue year after year in inspection 
and maintenance. You easily remove the telescoping 


aluminum covers for inspection. You then have a 
2’6"’ space for cleaning and maintenance. 


Specially-shaped neoprene gaskets keep out dust and 
moisture. Spring-loaded clamping assures air-tight seal. 
Large area ring gaskets permit liberal misalignment of 
ducts without reducing seal. 

For your next installation, check the Delta-Star 
Isolated-Phase Buses. For full details, call our nearest 
district representative or write Delta-Star Electric 
Division, H. K. Porter Company, Inc., 2437 Fulton Street, 
Chicago 12, Ill. District offices in principal cities. 


H.K. PORTER COMPANY, INC. 


DELTA -STAR ELECTRIC DIVISION 


Connors Steel, Delta-Star Electric, Disston, Forge and Fittings, Leschen Wire Rope, Quaker Rubber, 
Refractories, Riverside-Alioy Metal, Vulcan Crucible Steel, H. K. Porter Company (Canada) Ltd. 
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Two seconds to “FIRE”...the time when 
your instrumentation cables must work 


ievel- 


12> 


>» needed 


You'll find all of these qualifications 
ow how Mitle con b.E z and research skill in met in full measure by Rome Cable 
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specifications—we can ver 
help you. Simply contact 

. Are his insulations and coverings Rome Cable representative 

uniformly applied compounds that to Department 422, Rome ¢ 


have proved workable, dependable poration, Rome, N. Y 


Quiz yourself on cable 
Here's how to get this kind of reliabil- R O M E im A co! a E 
’ vourself these questions about 
> | ha y nto vou! wn 
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RE, 
Gets this Two-Way Protection 


Every Capacitor 


DURABLE EPOXY 
ON THE CASE 


PACKAGING PROTECTION 
RIGHT UP TO THE POLE TOP 


Epoxy-resin paint used on Varex 
is most durable finish commercially 
available for this class of material. 


At the end of the assembly line, each Varex 
unit is packaged in a carton having a gross 
weight rating of 160 pounds. Inside the 
carton are a special split liner that fits 
around the capacitor case, two liners that 
fit over the bushings, and heavy spacers 
that reinforce the carton and give extra 
protection at the narrow sides of the unit. 


All this protection can be left intact 
until arrival at the installation site. Then 
the outer carton is removed but the inner 
liner is left in place, and can be left in 
place until the unit is bolted in place. 


But the real protection is just begin- 
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Extra-heavy carton has gross rating 
of 160 pounds, more than 40 pounds 
above heaviest 50-KVAR unit. 


ning. For underneath the carton liner is 
special epoxy-resin finish used on all 
Varex cases. This is the new finish — avail- 
able only on Varex—that has been proved 
superior to other resin base paints on 
corrosion resistance, abrasion resistance, 
flexibility and adhesion. 


You get this two-way protection with 
every Varex capacitor — 1) complete pro- 
tection against weather after the unit is 
installed; 2) protection against damage in 
handling right up to the pole top. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 
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Above: A reassembled magnet 
being placed in a vacuum dry- 
ing tank to remove all moisture 
before compounding. 


NATIONAL 


Below: Magnet case being 
opened on a large capacity bor- 


inp ail, Gupedte-type canguet is equipped for high speed, high quality 


mapa aor Lifting Magnet Repairs 


cutting on this mill. 

National’s lifting magnet department has the equipment, 
manpower and the “know-how” to restore your lifting mag- 
nets to original specifications — and to improve them by 
redesign which takes full advantage of recently developed 
techniques and materials. And the new, modern equipment 
in this department not only insures high quality but speeds 
production. 


For details on what these facilities can mean to you, just 
call your nearby National field engineer or drop us a line. 


NATIONAL ELECTRIC (OIL (COMPANY & 











COLUMBUS 16, OHIO, U.S. A. 


ELECTRICAL ENGINEERS: MAKERS OF ELECTRICAL COILS AND INSULATION— 
REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 
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more Armco Oriented Electrical 
Steel to lower costs, improve 
efficiency of transformers 


Production capacity for Armco Oriented grades 
being expanded to help fulfill demand for these 
performance-improving electrical steels. 


The demand for Armco’s Oriented Electrical Steels has 


exceeded supply ever since their introduction. Now, with 

expansion of production facilities, you will have added 

opportunities to utilize their many advantages in the 

design and production of high quality transformers. 
For wound or stacked cores, Armco Oriented Steels, 

in 12 and 14 mil thicknesses, provide you with this 

unusual combination of advantages 

1. Lower core loss in 

2. Higher permeability in 

3. Superior lamination factor 

4. Mill-applied permanent insulation. 

5. Uniform magnetic properties. 


Extensive Design Data Available 


you make most effective and economical use 
special steels, a 56-page manual on Armco 
Electrical Steels has been revised. It contains 
pages of graphical data on magnetic properties and 
ign information. A copy—Fourth Edition, is yours 
r the asking 
For additional information on the availability of 
rmco’s Oriented Steels and a copy of our design 


ee Gi + i om - . 
ust fill out a mau the coupon. 


ARMCO STEEL CORPORATION - 1318 Curtis St., Middletown, Ohio 
Send me 


ro | 


(<@- 














ARMCO STEEL 


ARMCO STEEL CORPORATION + 1318 CURTIS STREET, MIDDLETOWN, OHIO 


SHEFFIELD DIVISION © ARMCO DRAINAGE & METAL PRODUCTS, INC * THE ARMCO INTERNATIONAL CORPORATION 
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New Products 
28A 


surtace be welded. Simultaneously 
condense! lischarge spot velder S$ auto 
matically I red Ihe Model MT3s09 
Rollectrode compatible with existing 
condense discharge t\ 

lypical installations 


of thermocouples 


¥ 


aos Sie | : El 


WARNING -- eat Ya 


Terminal Block 


make modifications to a mounted terminal 

Strip a last operation. No special mount 

ing rods are required. Standard *,¢ inch 
i 


round cold rolled steel fits each molded 
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Standards on electrical machinery and apparatus chiefly devoted to 
defining terms. conditions, and limits which characterize behavior. 


with special reference acceptance tests. 
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Why 8 out of 10 engineers 
read the advertising pages of 
Electrical Engineering 


3. INFORMATION— about the use and applica- 
tion of the latest components and equipment 


Month after month, the editors of Electrical 
Engineering ask representative groups of readers to 
say what sections of the magazine they read and 
find most helpful in their work. 


Month after month, 8 out of 10 name the advertising 
pages as one of the most important sections of the 
magazine for: 


1. NEWS—about new products, new materials, 
new designs and new methods 


2. iDEAS—not only for products, but for speed- 
ing production and lowering operating costs 


4. SOURCES—of supplies and suppliers, with 
particular emphasis on new products in 
new and growing fields 


The advertisers who use the pages of EE to discuss 
their products and services with you, are there to 
serve you. They welcome your questions and your 
requests for information, and for assistance in work- 
ing out your specific problems. We hope you will 
continue to keep yourself informed about them—in 
the advertising sections of Electrical Engineering. 





It will pay you to read advertising regularly in ELECTRICAL ENGINEERING 
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... the electrical engineers own magazine 
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LEADING MAN 
switch part that 
insulation and 
formed electr 


~— 
uit breakers 
ner seit 


e currer 


Fibre gives it high arc-resistance... 
Aniline resin gives it moisture-resistance 


CDF VULCOID 


resin-impregnated vulcanized fibre 


Vulcoid® is different. To the electrical properties of vulcan- 
ized fibre we’ve added the low moisture-absorption of an 
aniline-type resin with an unusual affinity for cellulose 
fibers—all at low cost. Excellent moisture-resistance (two 
to four times that of plain vulcanized fibre) helps stabilize 
Vulcoid’s excellent electrical insulating characteristics. Its 
low cost makes Vulcoid a fine production material for 
applications of moderate electrical requirements. 

Underwriters’ approval. Vulcoid is approved by Underwriters’ 
Laboratories as a material for the insulation of current- 
carrying parts in electrical equipment. It carries the distinc- 
tive red and blue thread marking of such materials. 

Easy to work. Like vulcanized fibre, Vulcoid is readily drawn 


or formed into permanent shapes, punched, machined (see 


illustration above) at low cost. CDF fabrication 

can give you production quantities of Vulcoid parts 
specifications. 

Leern all the advantages of designing around low-cost CDF 
Vulcoid parts such as arc-deflector spacers, transformer 
and motor lead bushings, circuit-breaker and transformer 
barriers, knife-switch guides, transformer coil separators, 
instrument and contact panels, baseboard receptacles, etc. 
Ask your CDF man or write for new technical! bulletin. 


CONTINENTAL- DIAMOND FIBRE 


A SUBSIDIARY OF THE PS urched- com any ° NEWARK 86, DEL. 


COMPARATIVE PROPERTIES 





Commercial Paper 
Vulconized Bose (XX 
Fibre Phenolic 








Impact 
Edgewise 
Fe. Ibs. per inch of ¢ 
Dielectri 


erpendicular ¢ 


re 


Strength 








NOTE: ASTM test 


ure Absorpt 
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Improved 


& ELECTRICAL 


MECHANICAL 
PROPERTIES 


—make the difference! 


morganite 


means... 


BETTER PERFORMANCE 
LOWER MAINTENANCE 


Motor and Generator Brushes 
Morganite brushes enjoy a 
reputation world-wide for 
trouble-free service. Available for 
fractional horsepower, aircraft, 
automotive, traction and 
industrial applications. 

Carbon Brush Holders 
Assure high efficiency brush 
operation by maintaining positive 
contact between the brush 
and the commutator or 
ring. Standard types include 
cantilever radial, radial, 
trailing, reaction and 
AC slip ring holders. 














Electrical Contacts 
Including drum controllers, 
contactors and starters. 
Incorporate metals ina 
refractory carbon 
base for improved electrical conductivity 
and mechanical strength. Contacts are 
self-lubricating, non-welding. 





Carbon Current Collectors 
Reduce operating costs on travelling cranes. 
Cost less, wear longer and reduce conductor 
wear to a minimum. Will not 
blister or rough conductor, afford 


trouble-free service over extremely re Complete Catalogs 
long periods. = Available — cai or 
Za write today. Recom- 

rc) mendations on spe- 

oe ae cific applications 

i, supplied promptly on 


INCORPORATED ... FOR OVER HALF A CENTURY 


I 3308 48th Avenue, Long Island City 1, New York 


Manufacturers of Fine Carbon Graphite Products including Carben Specialties, Motor 
and Generator Brushes, Carbon Piles, Current Collectors and Electrical Contacts 


Distributors of 99.7% Pure Al20; Tubes and Crucibles 


For more information circle 43 on reader service card. 














TRADE LITERATURE 


Communications “Red Book.” A new edi 
tion of Specifications for Municipal 
Communications Control Signal and 
Power Cables” has been published. Known 
popularly among municipal engineers as 
the Red Book of the International Mu 
nicipal Signal Association ILM S.A it 
includes the latest specifications for 
communications, traffic and fire rm 
tems as approved by I.M.S.A. In ad 
Kaiser Aluminum approved specifi 
are included for 300-volt Laytex 
cables. 600-volt lavtex resin cables 
I.M.S.A. type, and 300-volt Laytex 
cables. The new Red Book. ar ’ 
version of the 1951 edition, may be 
tained free from R. H. Turner, Elect: 
Conductor Division, Kaiser Alumir 
Chemical Sales, Inc 919 N. Mict 
Ave., Chicago 11, Ill. 


PVC Pipe Cat 
factor and 
PV¢ polyvinyl chloride) pipe 


mect 


alog. Dielectric va 


volume TESISTIVITS 


Transistor Index. 
} 


dex has een 


tained 
basis of 
machinery 
method 
searchit 
It also 
file 
to Je 


is Engineering 
South Kenmore Los Ar 


Mill Products Brochure. A 

chure featuring mill product 
produced by Harvev Aluminu 
published. “Mill Product 

the 12-page technical brochure reviews 
detail mill products in aluminum 
nium, and other metals, covering 


range of shapes, sizes, and 


alloys The 
booklet is of significant value and interest 
to designers, engineers, purchasing agents 


] 


production men, and rists. Copies 


metaiiur } 
can be obtained free by writing to Harvey 
Aluminum, 19200 S. Western Ave Tor 
rance, Calif 


Transformers Catalog. A 16-page, 2-color 
catalog for a new line of single phase 
15,000-volts and below, 167-kva and below, 
type OS distribution transformers has 
been published and can be obtained by 
writing to H. K. Porter Company. Inc., 
Delta-Star Electric Division, 17th and Cam- 
bria Sts., Philadelphia 32, Pa 


(Continued on page 56A) 





YIELD STRENGTH 
1000 PSi AT 0.5% EXTENSION 


TENSILE STRENGTH 


YIELO STRENGTH 
1000 PS! AT 0.2 % OFFSE 


T 


How to give electrical conductors an improved 
margin of safety at elevated temperatures 


oe wo 
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TEMPERATURE 


150 200 250 300 350 400 4500 
TEMPERATURE 


50 100 
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50 100 150 200 250 300 350 400 450C 


TEMPERATURE 
A. Silver content normal 
B. Silver 8.7 ounces per ton 


C. Silver 28. ounces per ton 


Copper strips cold rolled, 
Time to heot, approximeotely 1 


ns. gage 
4 hours 
4 hour 
0.01 ins. per min. 


Time of test at hect, cpproximately 
Speed, testing machine head, 
American Brass Company Metallurgical Research Laboratory 1954 


Tests show influence of silver on 
tensile properties of high-conductivity 
copper at elevated temperatures 


Silver-bearing copper is used extensively in 
llector ring and mmitator 
llector rings, and commutators 


co 1§ motors 
th 


tors 

1 : 
peratures during assembly and operat 
I I 


in order to retain structural! streng at elev 
+) ¥ 
t pil. 


T he re are 


1 1 } ] 
now many other piaces where eiet 


. : 
ductors must stand mperatures 


those heretofore consid 


The amount of silver needed to meet 
however, has until 


conditions 


} 


, 
recently 
termine. At the left are charts summari 
tests made in TI A meri 


il Resear h Laborat ry 


] 


recise ulde 
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1€S OT all 
noweve#»n 
& 1 1 
or in the selection of 


= tod + 
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ire expected fo Tul 


For more complete information on the effect 
ture on tl l 


rr 
1e mechanical and electrical properties « 
s s 


mn C-35. » Anact nd i 


ctors.” This 62-pag 


€ 
— 


, 7 
er, send for a copy of Publicati« 


rE 1 Cond: 


wealth of other general information, 


er T lectrica 


} 


idS 
venient new table hel in the selectio 
venient new tables to he ip you In the selector 


bus conductors 


Technical Service. The assistance of Anaconda s} 
in the selection of conductors to meet your special prob- 


For such assistance—or to get a 


lems is available to you 


copy of ~ Anaconda ( opper for Electrical Conductors”— 
Tl 
Or write: The 


Anaconda representative. 


American Brass Company, Waterbury 20, Conn. 


see your nearby 


COPPER CONDUCTORS 


Made by The American Brass Company 


THERE’S AN ANACONDA ELECTRICAL CONDUCTOR FOR EVERY NEED 





WIRE & ROD FLAT BARS 


ROUND TUBES 


.. ietonth 
VENTILATED 


ARE TUB 
— —— SQUARE TUBES 


CHANNELS 





















































New Products 
| piece ana pern ts rapid isembiv ot spe 
cial requirements. All three current rat 
ings can be assembled into one mounting 
strip. Open type terminals and pan head 
screws which have captive wire clamps 
make iring easy. The pleasing appear 
ince adds quality to any product Write 
for Bulletin 457, Gemco Electric Compai 
25685 W. Eight Mile Rd Detroit 
2 Mich. ¢ 208 on the ca 
Electrode of only 1-inch hit be 
length permits non- ; Alpeth-Type Cables. Production of Anko 
destructive fault seal Alpeth-type cables is geared { 
detection at production mediate deliveries, according to Ansonia a ha 
rates to 4000 fpm Wire & Cable Company. Newest prod 
in the Ankoseal line of cables, the Alpe 
This High Voltage DC Insu- —. : : he we 
lation Tester is ideal for use page 55 : ain — « ° 
with extruders, vulcanizers 01 nny See wis ; "3 
twinners. May be used to rea ( ghtning protect 
replace AC sparkers where reduce INGUCLION NOISE 1 mini 
0-10KV DC is ample (20KV MODEL 10 CVX Conductors are fully color coded, a 
models also available). g ntees The 
Accurate, efficient detection, indication and recording of every fault is assured, : oy _ — fe a 
without burning or marking insulation. Safe and easy operation by unskilled Bie ee ee ee = 
personnel. “Zero-length” electrodes (1” and shorter!) conserve floor space. Super- | “S'!! ©! Ankoseal Alpeth-type cables are 
visory circuits and sectionalized construction facilitate servicing. available frot Ansonia Wire Cable 
Cor a Ashton, R. I. ¢ 
For complete technical data, write TODAY to: 
PESCHEL ELECTRONICS, INC. Tiny Microphone. A special microp! é 
paim ¢« i¢ i é 
Towners, R.F.D. 1, Patterson, N. Y. ¢ Tel.: TRinity 8-3251 This miniature « mare ; 
A Circle 34 on the card. juality perfor 
- = cept vye Cin i 
For CHRISTIE ON WATTHOUR 
Missile SILICON November 1957 
POWER } 
MUP RECTIFIERS Publication S-100 is a bibli- 
Available in Industrial ography of approximately 
and Military types. Mil 1,000 references of stand- 
30 to 300 Amps tary type meets specs ards, text books, and peri- 
a MIL-E-4970 and MIL-I odicals. The 63-page com- 
fie 6181. Other stationary pilation was assembled by 
a scplaeentetiniadveteaas members of the AIEE Sub- The MG3 g 
e Fast Response Re: sap SO See eee 4 committee on Watthour isc by manufacturers of hearing 
_ tape recorders lictating ) 
© Underwriters << 2 ee, Meters of the AIEE Indicat- alates Hae oe X Bx od Be 
Approved ing and Integrating Instru- ind is of the controlled enetic type . 
atts = =) ments Committee, assisted Response rating is from 400 to 4,200 cycle 
© Rigid Quality per second: output is 76 t 1.000 
Dentre by G. A. Palmer represent- ; Ay 
0 + ime mpedance is 2.000 ohms a k 
| ing EII and AEIC. The price Write to Shure Brothers, Inc., 222 Hartres 
is $3.00. Request from the Ave., Evanston, Ill. Circle 210 on the « 
. Order Department, ' 
<— High-Corona Level Coaxial Cable Assem- 
Write for | y blies Connectors. A new series of connec 
Bulletin Dx ae ’ AMERICAN INSTITUTE OF tors tor coaxial cable issembliees are 
am . o* \ | yl TO uggtic ‘ 
AC-58-A ELECTRICAL ENGINEERS. n avai ible from H. H. Buggi In 
Box 817, Toledo 1, Ohio. Designed for 
CHRISTIE ELECTRIC CORP. 33 West 39th Street, 1 wide variety of electronic. industrial 
Dept. EE, 3410 W. 67th St., Los Angeles 43 New York 18, N. : 2 and military ipplications these hig 
Over a Quarter Century of Rectifier Manufacturing voltage coaxial connectors have a rated 
——— I (Continued on page 44A 
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‘Turn to 
any page of 


Electrical 
ngineering... 


Closely related to EE’s broad edit coverage Ol 


news and factual information of technological 


1 


> — ’ ss 
aspect s ol the industry —are the advertising messages 


appearing in its pages, monthly. 


This adv 


of product 


you informed— 


ertising is designed to keep 
improvements and design, of the appli- 
cations and use of apparatus and equipment, of the 
development of materials and components essential 


to your production. 


And for those responsible for construction and i 


lation — to lower costs 


point the way to 


. ee 
snort-cuts tnat ne 


In short, appears 

tributing to your economic, technological : 
progress. It will profit you to read it—with the 
care and attention you give to the carefully compile 


editorial pages of EE. 





It will pay you to read advertising regularly in 


FEBRUARY 1958 


ELECTRICAL ENGINEERING 


... the electrical engineers own magazine 








INDUSTRIAL THYRATRONS 
FOR AUTOMATION 





1958 


1928 - 


CTRONS [INCORPORATED 
= LE NS. 

2 127 SUSSEX AV 
3, N. J- 


ENUE 


NEWARK 


Pbiabte Thyyeolor” 
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New Products 


Cor 424A 
corona iteve eX ¢ i < Size or- 
size thes ive er ige harm yg 
capacities mn compara s W rite 
I 
o the compa to ul r i n 


Flashlight—Continuity Checker A con 


tinuity checke lesigne sa flashlig! 


Versatile Strip Chart Recorders 4 





Dpositior4r 
posit 





Direct Reading Caliper. Much of the time 


ané € [ 0 aliv I € c 
ing parts and materials § saved 
se ol Y r i « It 
eas r l k. shee o 4 
€ tu ng p t CANCSS 
i Y is g 4 
ot eguia apes t c t Si7¢ 
1 i ! ‘ r r Squet o the 
andle ope e caliy sp! ‘ 
t gent ‘ he ork I he e sive 
read directl ‘ if t t < ICh-O 
te ale " precise ed in 


a Writ to Master Specialty 
725 Monitor Ave., Minneapolis 
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le. 1 in 2 series 


Right off the C0/22e _ 


An all-electronic telephone ex- 
change (said to be the first for 
commercial use) has no moving 
parts, is noiseless and can be 
used in explosive atmospheres. 
It includes a ““memory”’ which 
will hold an incoming call. 


Wire can be strung beside a rail- 
road track by a new travelling 
crane at the rate of 60,000 feet 
per hour. 

Simplex recently completed one 
of the largest and heaviest ship- 
ments of cable ever transported 
on one reel nearly two miles 
of ANHYDREX XX insulated 
submarine cable weighing 60 
tons. 

A new rubber-like material is 
porous, but will contain liquids. 


— 


Boron, lithium, hydrogen per- 
oxide and fluorine compounds 
are to be the fuels of a new 
bomber reported to be in the 
design stage 


Smog-causing chemicals from 
automobile exhausts can be elim- 
inated by a chemical catalyst 


developed by 
manufacturer. 


an automobile 


£9 
as 


The world’s largest solar furnace 
is to be completed in 1959. It 
will produce temperatures as 
high as 8,000°F, which is about 
70% of the temperature of the 
sun’s surface. 


~ 


An ultra-hard glass has been de- 
veloped that retains its hardness 
up to 1508°F. 


w~ 


The cost of converting sea water 
to fresh water has been reduced 
from $1.50 to 60 cents per thou- 
sand gallons. 

“ Talk-back TV’’, a new advance 
in educational television, enables 
a pupil to ask questions of a 
teacher who is broadcasting from 
a distant room. 


Scientists have been able to pro- 
duce shock waves with speeds of 
more than 100,000 mph (above 
Mach 150) involving tempera- 
tures higher than 100,000°F. 


or 


Some 1958 automobiles are using 
aluminum instead of copper in 
battery cables. 


The first deep sea telephone 
cables to utilize the revolution- 
ary new Bell Laboratory vac- 
uum tube repeaters were manu- 


C-L-X (Sealex) is the name of a 
new, completely sealed, corru- 
gated metallic cable sheath 
manufactured by Simplex. It is 
pliable, moistureproof, and per- 
mits cable engineers to select 
the most economical cable cores, 
while assuring the greatest me- 
chanical protection available. 
Observations of the aurora dur- 
ing the Geophysical Year show 
that it occurs simultaneously at 
both the North and South Poles. 
This definitely identifies it with 
the earth’s magnetic field. 

A miniature battery about the 
size of a paper clip is said to de- 
liver a steady flow of current for 
176,000 hours. 


Shirtsleeve Service 


Improvements in the explosive factured by Simplex. Minimum 
rivet have made it noiseless. tube life is expected to be 20 
Only the touch of a hand is 5 

needed to light a new lamp. The Danish trawlers are using nylon in seta: Genet. Tie beled deus 
electricity in the hand does the propellers. The four-foot, three- reel mounting bracket (for holding up 
work. bladed size weighs only seven- to 7200 lbs.) for the front of the tractor 
£2 teen pounds and they reduce vi- used for laying. He supervised the lay- 


~ 4 : : ing of two lengths 2200 feet long 
Thorium is about three times as bration, ramet Hmpact damage 
and corrosion. 


plentiful as uranium. A new proc- Re 
ess for the production of reac- oS 


Simplex recently completed an order 
for 4600 ft. of Anhydrex XX Parkway 
Cable. The Simplex man was on the 
spot to help with installation, which 
happened to be on a 9,500 ft. mountain 


This case typifies the kind of coopera- 
tion that Simplex offers in order to as- 
sure correct installation and satisfac- 


tor-grade thorium should iead to 
a reduction in the cost of atomic 
fuel. 

A high-output ultraviolet Jamp, 
for heating and air-conditioning 
ducts, is claimed to be 1,000 
times more effective in killing 
viruses and bacteria than an 
equal amount of radiation from 
the sun. 


A cell that generates electricity 
by the chemical action of oxyge.. 
and hydrogen has been an- 
nounced. It avoids some of the 
disadvantages of both dry cells 
and storage batteries. 


a 


An airplane has been built which 
can change its shape while in 
flight for the purpose of testing 
aerodynamic configurations. 


See us at Booth 1124 Plant Maintenance & Engineering Show, Chicago 


FEBRUARY 1958 


tory service. 


SIMPLEX WIRE & CABLE 
Cambridge, Massachusetts and 
Newington, New Ham 


For more information circle 37 on reader service card. 








Tower and Substation 
Division 


Plate Division 


Steel Warehouse Division 


Structural and 
Reinforcing Division 


The key to successful bidding and a source for steel 
fabricated to your most exact specifications could be any one 
or all four of Flint’s divisions — Structural and Reinforcing — 


Tower and Substation — Plate Products and Steel Warehouse. 


Some clients take advantage of all FOUR DIVISIONS, others one or more. 


for over 40 years 


FLINT STEEL CORPORATION 
TULSA... MEMPHIS 


For more information circle 38 on reader service card. 


New Products 


Container Heating Element. 
Heet PH-5 « I 


ce 


Inert Gas Welding Unit 


Ferroxcube Memory Core 


Fool-Preof Electronic 


Burglar Alarm. [D« 
t tr , 


o-Sent 


Gulton Indu 
Metucher 
le points of 
is accomp 
yatte 
ac tl Ne ) ! 1rdded 
length and idtt Homes pre 
this ne appliance cannot 
without tripping the alarm. Pro 
detected before they can attempt entry 
setting off the alarm or flood ng the irea 
with light just bv their approact 
it is not possible to « th 
or jump the signal until 
been sounded. As a b 
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Motor trouble slowing production? 





Your | Ral 


helped solve this slowdown problem! 


TIONAL brush man 


TRADE -MARK 


Motor trouble at this 44” steel mill 
caused one costly slowdown after an- 
other, says “National” Carbon Brush 
Man, John Behen. Source of the produc- 
tion trouble — excessive film build-up on 
JOHN BEHEN = one of the mill’s edger motors. 
The mill tried several brushes to alleviate this con- 


motor performance. Incidentally, John went on to solve 
similiar brush problems on 3 of the steel mill’s 5,000 
amp motor-generator units. 

John Behen and his fellow “National” Carbon Brush 
Men have been solving industrial brush problems for 
years. Their experience and training — backed by 
“National” long term brush development — make them 


dition but with no success. They called in John Behen 
who analyzed the operation and recommended the 
proper “National” brush grade. Result: a 100 ton 
increase in daily production thanks to trouble-free 


the logical consultants on any industrial brush problem. 

Call your “National” Carbon Brush Man today. Or 
write National Carbon Company, Division of Union 
Carbide Corporation, 30 E. 42nd St., New York 17, N.Y. 


ei ite). 


The terms “National”, "N" and Shield Device, and “Union Carbide" are registered trade-marks of Union Carbide Corporation fot \-1:110) 3 


NATIONAL CARBON COMPANY : Division of Union Carbide Corporation + 30 East 42nd Street, New York 17, N. Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. Is Canada: Union Carbide Canada Limited, Toroata, 
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MOLDED CASE CIRCUIT BREAKERS 


I-T-E magnetic trip Type ETI circuit breakers provide readily accessible trip adjustment. 


FOR MOTOR APPLICATIONS... 
ETI BREAKERS INSURE BETTER PROTECTION 


Type ETI magnetic trip circuit breakers employ specially designed 
overload devices to provide pinpoint, instantaneous short-circuit 
protection. When used in conjunction with motor protective 
relays, Type ETI molded case circuit breakers represent the ulti- 
mate in motor protection. 


A new, informative booklet—yours for the asking—explains in detail 
why Type ETI molded case circuit breakers insure better protection. 


As manufacturers of all types of circuit breakers—and the manu- 
facturers of industry’s most complete line of molded case breakers— 
I-T-E offers this booklet as a service to the electrical industry. Small 
Air Circuit Breaker Division, 19th & Hamilton Sts., Phila. 30, Pa. 


WRITE TODAY FOR 
THIS NEW BOOKLET 





“TYPE ETI MOLDED CASE CIRCUIT 
beotiet 
eer BREAKERS FOR MOTOR CIRCUITS” 


Mame — ———— 
Com pany —— 
Address 


City 





I-T-E CIRCUIT BREAKER COMPANY 
PHILADELPHIA, PENNSYLVANIA 
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MC Sub- 
Miniatures 
3, 6, 12 contact 
Built for 
rugged use 


D Sub-Miniatures 

9 to 50 contacts 
Same space 
same weight! 


5K: 


i fighting SPACE? 


to need to suffer from engineering claustrophobia, 


if-you design with GARISION PLUGS in mind! 


, 


Cannon Miniature and Sub-Miniature Plugs are rugged, 
easy mating, unusually versatile, neat and compact. 
When you design with Cannon Miniatures in mind 
youll get complete electrical circuit depend- 
ability in a very small space. Up to 50 contacts 

in 14 or ¥4 the area taken by standard multi- 


contact connectors! 


Rectangular and circular types. Hermetically 
sealed, vibration and moisture resistant, and 
general purpose designs. Contacts for 5, 10, 
15, 25 amps ...and miniature coaxial connec- 
tors. Practically all five ampere contacts are 
gold plated. High dielectric insulation in 
phenolics, resilient materials, glass seals, 
Zytel, Diallyl Phthalate and Melamine. Alu- 
minum alloy or steel shells, depending upon 


application 


nclude: DPA, DPX, DPM, DPG, 
K, MM, MR and Diamond MB and SM Coaxial 
connectors. Sub-miniatures: D, MC, and Diamond 


DIC Coaxial connectors 


Write TODAY for new 32-page 2-color Miniatures 
Bulletin HMC-2. Also, write for Bulletin SM-1, 


“Soldering Small Contacts.” 


WHERE RELIABILITY 
IS THE S™ DIMENSION 


Please refer to Dept. 117 


CANNON ELECTRIC CO., 3208 Humboldt Street, Les Angeles 31, 
California. Factories in Los Angeles; Salem, Massachusetts; 
Toronto, Canada; Melbourne, Australia; London, England. Manu- 

facturing licensees in Paris and Tokyo. Representatives and dis- 
tributors in all principal cities. See your Telephone Yellow Book. 
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NEW sawseu. 0900 


Epoxy Resin lowers cost, 
provides new ease of 
handling in casting 
transformers: 


You save money two major Ways W hen you use the 
four new HYSOL 6900 epoxy casting resins: They 
cost less per pound, and they provide greater ease in 
handling. 

Longer pot life, low viscosity, and the elimination 
of filler settling make HYSOL 6900 products more 
suitable for continuous production techniques — and 
eliminate the problem of storage. 

Specifically developed for casting transformers, 
coils, magnetic amplifiers, and similar equipment, 
these new flexible 6900 products can help you lick 
your casting problems. 

Write today for Technical Data Bulletin 6900-1. 


HOUGHTON LABORATORIES INC. 
OLEAN, NEW YORK 


SIVE » 
oo *o, 
Pa % 
- 
bs 


In California In Canada 
5920 SMILEY ORIVE HYSOL (CANADA) LTD 
CULVER CiTy TORONTO 17 
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New Products 


Microfilm Camera has 


sure 


Wl Oo 


ELECTRICAI 


Automatic Expo- 
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difference and the difference 


is inside, where it counts 
























































ch other— opportunity of selecting from a line which was manufactured first of all f 


_ 2s 4 ;' : ae . 
ly. Germanium point-contact or includes literally hundreds of diode types *Nowhere else have glass p 


ilicon junction, they are all glass-bodied® So, when your circuitry requires varying techniques been developed 
ind tiny (maximum dimensions: 0.265 by combinations of such characteristics Moe rable extent, for the Hughes 
107 inch ). But minute, meticulously con- high back resistance ick recovery... many uniqu 
variations in the manufacturing high conductance...or high temperature duplic: ; 
process impart individual characteristics operation, specify Hughes. You will get : manufacture of diode bodi 
to the diodes, make them just right for diode with mechanical and electric: : completely impervious t 


} 


specific applications. This gives you the bility built in. You will get a diode and moisture 


For descriptive literature please write: SEMICONDUCTOR DIVISION, HUGHES PRODUCTS 


International Airport Station, Los Angeles 45, California 


FI2) Creating a new world with ELECTRONICS 
a oe ee ” 


SEMICONDUCTORS 


HUGHES PRODUCTS 


t 
t 
' 
= 


co 1956. HUGHES AIRCRAFT COMPANY 
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IMPROVED HEAT REMOVAL in conductor- 


PROFILE OF TEMPERATURE RISES OF COPPER AND cooled stators helps keep units like this on- 


LIQUID ALONG AN ARMATURE COIL the-line and operating at top efficiency. 
Pictured here is a General Electric steam 
30 ERE, arama ; _ ity ~ il turbine-generator unit installed at Virginia 


Electric and Power Company's Yorktown 
Station. It has a rating of 200,535 kva at 
30 pounds hydrogen pressure. 


d 
°o 


| fo 





‘ BOTTOM BAR 

+ or ; 
4 mor ara 
¥ > _ 






nN 
°o 


TOP BAR 


TEMPERATURE RISE 
OVER COLD LIQUID-C 


0: 4 — ee owe 
<-—- length of stator core > 
- — distance along armature winding —— + 


AUTOMATIC TEMPERATURE REGULATION of stotor is permitted with liquid cooling. This 
chart shows how copper temperature remains within a few degrees of the liquid coolant, 


DIRECT CONTACT between coolant and 


conductors can remove up to 16 times more 









heat than with conventional cooling. This 
cross section of the stator bar shows hollow 
tubular conductors which carry liquid cool- 
ant as well as current. 


more heat, permits higher unit ratings 


HOLLOW-STRAND STATOR BARS HELP IMPROVE GENERATOR PERFORMANCE 


First placed in 1956, liquid-conductor 
stators proving to be one of the most 

ficant advances in generator cooling since hydro 
gen cooling was introduced some 20 years ago. 


operation in 


cooled are 


Improved Hollow-strand stator bar construction plays 
an important role in liquid cooling. By providin 

direct itact ‘tween the cooling liquid and the 
copper current-carrying conductors, up to sixteen 
times more heat can be removed than with conven- 
tional cooling. The result is higher generator ratings 
without appreciable size increase 


Design Features such as use of Micapal insulation 
for improved dielectric characteristics, bar trans- 
position for uniform temperature, high temperature 
brazing of liquid connections to prevent leakage, and 
non-corrosive characteristics of the coolant for longer 
life, al! contribute to more dependable operation. 
Improved heat removal for better generator per- 
formance is just one of many features of General 


Electric liquid-conductor-cooled 
Other outstanding advantages are: 


generator stators 


Design Simplicity— Despite higher ratings made pos- 
sible by liquid cooling, the dielectric system main- 
tains the simplicity and dependability of conven- 
tronally-cooled machines. 

Reliable Performance— Liquid cooling permits auto- 
matic regulation of temperature independent of load. 


Dependable Operation—Closed cooling system mini- 
mizes chemical contamination and helps prevent 
foreign material from entering the system. 


Shorter Maintenance Inspections—Simple single-stage, 
low-pressure hydrogen circulating fans permit 
easy inspection. 


For more information on liquid cooling, write for 
GER-1231. Large Steam Turbine-Generator Depart- 
ment, General Electric Co., Schenectady 5, N. Y. 


254-63 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Do you think about the cost of new control circuits 
WHEN YOU'RE SHAVING? 


Many of your control circuit installation problems, in- 
cluding the cost problem, can be solved if you’ll specify 
and use Rockbestos PNR 600 volt control cable — the 
cable that’s been service proven over and over again 
through more than 14,000,000 feet of installations. 

Here’s why Rockbestos PNR is your best buy in con- 
trol cables: 


@ Rockbestos PNR lets you pull a 12 conductor control 
cable in conduit which is now carry- 
ing ordinary six or seven conductor 
cable. 


ROCKBESTOS 


More than 14,000,000 Feet in Service 


e With it you save on conduit and fittings, cut installa- 
tion costs. 
e@ It’s 46% smaller in area — 28% smaller in diameter 
than conventional control cable. 
@ It’s flexible from 167° to —67°F. 
e It's light, easy to handle, pufl through conduits. 

Get the complete Rockbestos PNR story — write now 
for detailed specifications and application data. 


ROCKBESTOS PRODUCTS CORPORATION 


NEW HAVEN 4, 
CONNECTICUT 


NEW YORK, CLEVELAND, CHICAGO, PITTSBURGH, LOS ANGELES, 
DETROIT, ST. LOUIS, ATLANTA, DALLAS, OAKLAND, SEATTLE 


Small Diameter 
Control Cable 
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é /S DESIGN LEADERSHIP.../” Action! 


3-way 


Padlock Protection 


WITH 


ECzM Air-Break 
High Voltage | 


(2200-4800 VOLTS) 


Starters 





Accessible from Front... 


(Solid back) « Starters may be mounted against wall 
or in double row, back to back 


ECa&M’s door-and-disconnect interlocking system 
gives you 3-way padlocked safety. The gang-operated 


7 te ae ee i gigi ee NO DRAW- OUT NEEDED - Arc shields slide 
Disconnect Switch may be padlocked (1) in the “ON 


out horizontally, making front and rear con- 
position or (2) in the “OFF” position—both with the tact-tips removable with standard wrench. 
starter door closed. (3) The door opens only by back- 


ing out captive thumb screws after the contactor 3 /nterrupting Ratings 
and disconnect are open. For COMPLETE SAFETY — for Squirrel Cage Synchronous 
’ 


Disconnect Switch blades engage grounding clips in 
the open position. and Wound-rotor Motors 

ECa&M’s simple interference interlock permits manual 

operation of the contactor to check contact alignment, 1. CLASS E 1 - 50,000 KVA (symmetrical) based 
shaft rotation, and electrical interlock engagement. on certified tests. 


No roll-out is needed for any maintenance — contacts, 2. CLASS E 2-With current limiting fusesand high 
interrupting capacity contactor. At 2300 volts: 
150,000 KVA, 3 phase; 60,000 RMS amperes 
sible within the enclosure. asymmetrical. At 4,800 volts: 250,000 KVA, 3 
EC<&M starters are furnished with a control transformer. phase; 60,000 RMS amperes asymmetrical. 

Since the bus is located in an isolated upper compart- 3. VALIMITOR® - May be used on a bus of unlim- 


ps ited short circuit capacity, through the use of a 
ment, only one feeder is required fora group of starters. contacter with on idtastaplinn uatttg of 6R000 


; _ KVA, and reactors which limit any fault current 
Write for BULLETIN 8130-F oa anadieaanal ae 


operating coil, and control contacts are fully acces- 


THE ELECTRIC CONTROLLER & MFG. CO. 
A DIVISION OF THE SQUARE D COMPANY 
CLEVELAND 28 + OHIO 
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5 basic series of Tarzian Silicon Rectifiers are available for prompt 
delivery ... A wide variety of sizes, ratings and mountings assure 
you of the right rectifier for your application . . . Call your nearest 
authorized Sarkes Tarzian distributor or sales representative for 


complete information. 


TUBE REPLACEMENT SERIES 


Direct plug-in replacements for rectifier tubes are available in 
five types that cover 95% of the popular octal types in use. The 
additional efficiency, ruggedness and long life makes this series 
popular in equipments where unattended service and depend- 
ability are prime considerations. 





HEAVY CURRENT SERIES 


The high current series covers current ratings of 25, 35, 100, 150 
and 200 amperes at peak inverse voltage ratings of 50, 100, 200 
and 300 volts. The unique package design provides maximum 
heat transfer from the junction to the heat sink through the 
shortest possible path. 





HIGH VOLTAGE SERIES 


Series junctions provide the solutions to the high voltage prob- 
lems, when dependability is also a prime requirement. The 
peak inverse voltage range is from 800 to 2800 volts and the dc 
current ratings are from 325 to 450 milliamperes at 100°C. 





HERMETICALLY SEALED SERIES 


This series, ranging in voltage ratings from 50 to 400 volts 
peak inverse and current ratings from 500 milliamperes to 15 
amperes, is completely hermetically sealed to meet military 
requirements. Both axial lead and stud mounted types are 
available. 





L AND M SERIES 


Type L and type M silicon rectifiers are designed primarily for 
commercial use and are provided with end ferrules that fit 
standard fuse clips. A grooved ferrule at the positive end iden- 
tifies polarity. The current ratings are: 500 milliamperes on the 
M series and 1.5 amperes on the L series. The peak inverse 
voltage range is from 100 to 400 volts. 





arkes RECTIFIER DIVISION 


: DEPT. E-1, 415 NORTH COLLEGE AVENUE 
2) rZian 5 BLOOMINGTON, INDIANA 


In Canada: 700 Weston Rd., Toronto 9, Tel. Rogers 2-7535 *« Export: Ad Auriema, Inc., New York City 
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METERS 


fo meet your 
special needs! 


% 
a 
: 
f 


This comprehensive group of Weston d-c and 
rectifier type a-c panel meters provides not only 
increased scale readability, but higher accura- 
cies and improved sensitivities and ballistic char- 
acteristics as well. Available in 242”—3'2”"— 
4¥%2” and 51%” sizes, in standard flanged and 
aircraft cases for a wide range of voltage and 
current indications, as well as for tachometry 
and temperature applications. All movements 
embody Weston spring-backed jewels, and are 
magnetically self-shielded permitting their use 
interchangeably on magnetic or non-magnetic 
panels. For the complete story, consult your 
nearest Weston representative, or write for lit- 
erature. Weston Electrical Instrument Corpora- 
tion, Newark 12, New Jersey. 
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Kearney’s 
compression program 


Added versatility and increased application with existing tools—that’s 
what an investment in Kearney Compression can mean for your 
system. Besides the basic connections—Squeezons, Serv-En Service 
Entrance Sleeves, Tension Sleeves and others—you receive the advan- 
tages of ever widening tool flexibility as Kearney Engineers continue 
to develop and introduce new Compression Fittings to the field. 


KEARNEY L Squeezon Stirrup 


Line side connections are outside the basket 
sufficient clearance for either the hydraulic or 
mechanical tool. The three inch dimension 
between the line and stirrup makes the unit 
neat and compact—hot line clamps are readily 
installed. Unit may be completely covered 
with line guards. 


KEARNEY Compression Terminal 


Kearney Compression Terminals provide an 
efficient method of connecting aluminum con- 
ductors to terminal pads. Flaring of strands 
possible with conventional terminal pads is 
eliminated. The strands are retained in an 
aluminum sleeve. Terminals have NEMA 1 
bolt centers. May also be used as disconnect- 
able jumpers around double dead-ends. The 
sleeves are filled with Kearnalex Contact Aid 
and capped and will take conductor sizes from 
1/0 to 397.5 MCM 18/1 ACSR. 


KEARNEY Insulated Splice 


The Insulated Splice was designed primarily 
for splitting secondaries into shorter sections 
where additional transformers have been in- 
stalled and for series street lighting applica- 
tions. No changes in existing construction are 
required. Designed for copper, aluminum and 
ACSR connections, this splice features one 
piece construction, tension-type sleeves, insu- 
lated stainless steel bails and a high strength 
strain insulator. Splice can be installed with 
Kearney Hydraulic or Mechanical Tools. 
ACSR and aluminum sleeves are packed with 
Kearnalex Contact Aid and plastic capped. 


391 
JAMES R. KEARNEY CORPORATION «© General Offices: 4224-42 Clayton Ave., St. Louis 10, Mo. 
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pays extra dividends 


KEARNEY INSIDE TAPERED COPPER SLEEVE 


i i he | design—another Kearney, ‘‘divi- 
' dend"’— permanent, positive, full tension splicing of energized 
conductors with standard Kearney tools and dies. 


z 
ADVANTAGES— 

1. Metallizing process—copper sleeve is sprayed internally 
with conductive metal to assure maximum holding power 
and high conductivity. 

2. Full Inside Taper—design assures ease of insertion of hot 
conductors—also relieves stress, due to vibration, ct the 
extremities of the sleeve. : 

3. Shorter Length meons less installation time, fewer crimps 
and no sacrifice of holding power—sleeve is more easily 

oo stored. 


4. Clearly marked with conductor and die sizes. 





KEARNEY — | 
WH-1 TOOL | : 


A rugged, reliable hydraulic tool which expe- ’ 
dites the installation of Kearney compression * 
fittings and sleeves. Hi-speed, two-valve pump \e 

permits fewer strokes for full .compression— ‘ 


. 


exerts 21,000 pounds thrust. The narrow “C’"’ bp 

head permits full visibility of the working crea. ae 

Balanced weight enables the lineman to position 

the tool quickly and accurately for each indent 

Interchangeable, insulated wood handles with ‘ 

extra length cre available for working higher ae 
Bis 


voltages. 


FOR BETTER CONSTRUCTION—SAFER MAINTENANCE 


Specify Kearney Products 


PLANTS AT: ST. LOUIS +» FAYETTEVILLE, ARKANSAS + SHENANDOAH & CLARINDA, IOWA « GUELPH, ONTARIO, CANADA 





JAMES R. KEARNEY CORPORATION . 


For more in 


SYNTRON vem meses 





SELENIUM 
RECTIFIERS 


for all your d-c needs 


... the widest range of cell sizes in the industry 


SYNTRON SELENIUM RECTIFIERS 
FEATURES: 


@ High short circuit surge-current abil- 
ity to 300 times normal rating 


® Withstand high transient conditions 


without damage 


® Cell voltage ratings from 15 to 45 
volt RMS means fewer cells per 
stack 


@ Protection available for all atmos- 
pheric conditions alkaline or acid 


@ Constructed to withstand high am- 


plitude vibrations 


LONGER LIFE TEST PROVES LOWEST AGING, 
HIGHEST OUTPUT RESULTS IN LONGER LIFE FOR 
SYNTRON RECTIFIERS. 


SYNTRON Selenium Rectifiers 


perform and out-last similarly rated rectifiers. 


consistently out- 


Adequate, long lasting circuit control of SYN- 
TRON Selenium Rectifiers is accomplished in the 


design stages, not by replacement. 


SYNTRON Selenium Rectifiers are noted for these 
exceptional characteristics—lowest voltage drop, 
lowest leakage current, lowest temperature rise, 
longest life, greater uniformity from cell to cell 


and greatest voltage ratings. 
E558 


Other SYNTRON Products of Proven Dependable Quality 


General Offices: 4224-42 Clayton Ave., St. Louis 10, Mo. 
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Industrial Electric Heating Unit Booklet 
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Write for complete information on all SYNTRON Products ee ner ee 
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440 Lexington Avenue Homer City,Penna. 
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PLANTS AT: ST. LOUIS + FAYETTEVILLE, ARKANSAS - SHENANDOAH & CLARINDA, IOWA 


* GUELPH, ONTARIO, CANADA 


Fault 
currents 
throttled 


in BullDog Unit Substations 


Give your clients the economies of high- 
voltage distribution and maximum 
secondary protection with Cordon* 
breakers in BullDog unit substations. 
Cordon breakers safeguard circuits 
three ways. Thermal-magnetic action 
performs in overload and low fault 
areas. Amp-trap** action limits 
damaging high fault currents up to 
100,000 RMS amperes to low values 
... prevents destruction of equipment 
by clearing the fault immediately. 
When any one Amp-trap opens, all 
breaker poles automatically trip pre- 
venting single phasing. 


Add to plant safety, economy and pro- 
duction efficiency. Specify BullDog 
unit substations with Cordon current- 
limiting breakers. Contact your 
BullDog field engineer or electrical 
contractor, or write BullDog Electric 
Products Co., Detroit 32, Michigan. 


The current-limiting Amp-traps are accessible from the front of 
the substation for installation or replacement. 


STANDARDIZED CONSTRUCTION of i 
BullDog unit substations allows for easy ex- & L [3 : 
pansion. Four frame sizes of the 100,000 RMS ——— 


P ‘ 

ampere IC raved Cordon breaker are now avail- Bull Dog Electric Products Co., Detroit 32, Mich. A Division of I-T-E Circuit Breaker Co. 
able—100, 225, 400, and 600 amps: 600 voit BullDog Export Division: 13 East 40th St., New York 16, N.Y 

AC; 250 volt DC In Canada: BullDog Electric Products Co. (Canada) Ltd., 80 Clayson Rd., Toronto 15, Ont 
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SUPERVISORY CONTROL 


An ANSONIA ® 1 & STATION CONTROL 
koOSBal |CABLES 
for Industry, Utility and 


Meaqhanized Research 
Applications 
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ANKOSEAL Quality Makes The Performance Difference 


In telephone cables, in railroad cables and now in 
supervisory control & station control cables, 
Ansonia Ankoseal provides the best quality and 
the latest developments. 


Whether your control cable installation calls for 

heavier insulation to give rugged dependable ANKOSEAL Type 775-P Supervis- 
service on critical circuits or for routine smaller ory Control Cables, 0-300 Volts. 
current circuits such as telemetering, pilot wire 

relaying, etc., . . . an Ankoseal cable will serve 

you best. 


ANKOSEAL has just published a 

complete catalog on their Super- 

visory and Station Control ANKOSEAL Station Control 
Cables. Send for your copy Cables 0-600, 0-1000 and 0-300 
NOW! ae Volts. 


THE ANSONIA WIRE & CABLE COMPANY + ASHTON 12, R. 


ANSONIA 


BY nye ites, se es 8 CARE we J preesy agueltte Ud/2 
ais Te we pedenneocag | ph 
.\) Bae | geeenanugpon j* Be s/s 8 eee” " 





The Oldest Name in Plastic Cables AMS OM DA al ANKOSEAL Cables 


in The Most Modern Plant Devoted k Built Up To Quality 
Entirely To Producing Plastic Cables 05a Not Down To Price 
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Stacking Machine designed for 
Ruggedness and Dependability 
uses CLARK Type “DM” Limit Switches 


@ Worcester Automatic Machine Company mz f 


efficient case stackers for dairies and bottling p 
2 


lan 
requirement for these machines is extreme rug 
dependable, continuous, automatic operation. Limit Switches 
trolling the sequencing of horizontal and vertical movemer f 
cases must be accurate and must have the durability 
thousands of operations per 7, day in and day out. 

Robert St. Jean, President of the company 

machine says: “We selected Clark Type 

because they match the ruggedness built into the rest 


We like, particularly, their sturdy die-cast case and 





positive snap action resulting from the use of nylon for rollers 
latch parts. There are six limit switches—all Clark—on each stacl 


In spite of the pounding they take, failures have been negligible 
‘ Type“DM” Heavy-duty Li 
I with a wide selection of r 


» 4 lax 
and operating levers to meet any 


Write for Bulletin 102 DM 


Vhe CLARK CONTROLLER (2 


Everything Under Control! * 1146 East 152nd Street * Cleveland 10, Ohio 


U}iU 
U 


IN CANADA: CANADIAN CONTROLLERS LIMITED © MAIN OFFICE AND PLANT: TORONTO 


For more information circle 52 on reader service card. 














Power Supply for 
Resistance 


Welding Machines 
(April 1952) 


AIEE Special Publication S-45 
is a report of the AIEE Sub- 
committee on Power Supply 
for Resistance Welding Ma- 
chines. Recognizing that the 
installation and use of any 
resistance welding process 
vitally concerns not only the 
industrialist requiring the 
process but also the welding 
machine manufacturer and 
the utility supplying the elec- 
tric power as well, the com- 
mittee has in this report 
brought together much perti- 
nent data from the knowl- 
edge, literature, and experi- 
ence in all these fields. 


This publication supersedes 
the AIEE reports of the same 
title presented in 1940-1. The 
new work is required by de- 
velopments in welding ma- 
chines, new processes, better 
analysis of certain pheno- 
mena (such as measurement 
of instantaneous loads, and 
interference between weld- 
ers), and a clearer under- 
standing of the whole prob- 
lem of power supply for re- 
sistance welders. 


This report is not intended 
to be a complete solution of 
all welding problems, but 
should direct attention to the 
special electrical features in- 
volved so that a full analysis 
developed for a welding proj- 
ect can be readily under- 
stood and utilized by man- 
ager, master mechanic, and 
electrical engineer. 


rp 
Copies are available for the 


price of $1.00 (no discounts 
permitted). Address: 


Order Department 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 
New York 18, N. Y. 





FREED 


MIL-T-27A POWER, 
FILAMENT, PULSE 
& AUDIO TRANSFORMERS 


FOR IMMEDIATE 
DELIVERY FROM STOCK 


POWER TRANSFORMERS -STANDARD 


All primaries 105/115, 125 v., 60 c.p.s. 


Hi 
Cat.| Volt 
i No.| Sec. | 
[MGP1|400/200/ V/| 
(MGP2 650| V | 260) / 
MGP3| 650/ | 245 |.150 6.3 
{ ie. 
mcP4)—800/ [318] 175/50 | 3/ 
[MGPS| = v |345].250 [5.0 [3/63] 
MGP6) | v [255 |.250 | 
(MGP7 ciest iV / {419 |.250 











Colm 1600] V/| 640|.2s0 


FILAMENT TRANSFORMERS-STANDARD 
All primaries 105/115/125 v., 60 c.p.s. 
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6050505 
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AUDIO TRANSFORMERS 
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12.0] soe | 


[0.7 [700 | 


ewnenuenwenwn 


Frequ resp 300 te 10000 cp 


z Applicaton 


Single or PP. Plates 
— to Single or PP. Grids 


MGA) 
MGA2 Line te Voice Coi 

MGA3 Line te Single or PP. Grids |© 
MGA4 Line to Line 
MGAS Single Piete te Line 

MGAS Single Plote to Voice Coil 
|woa7 Single or PP. Plates to Line 
lwoas PP. Plates to Line 


MGA? PP. Piotes to Line 





Write for further information on these units, 

or special designs. Send for NEW 48 page 

catalog. Also ask for complete Laboratory 
Test Instrument Catalog. 


TRANSFORMER CO., INC. 


1700 Weirfield Street 
Brooklyn (Ridgewood) 27, New York 














Circle 53 on the card. 


Trade Literature 


(Continued from page 60A) 


“Motiondiser” Bulletin. Fundametals of 
motor driven turntable application to 
exhibit displays and to factory produc- 
tion uses is fully explained in a 24-page, 
profusely illustrated, brochure Ask for 
Bulletin 2050, Merkle-Korff Gear Co., 
213 N. Morgan St., Chicago 7, Ill. 


Metal Grating Handbook. An all-inclusive 
technical publication to represent a prod 
uct sgandardization in the metal grating 
industry has been published by the Metal 
Grating Institute, One Gatew: 
Pittsburgh 22, Pa. This 2-color 
contains 32 pages of inftormatiy 
schematic drawings, tables, and 
installation photographs as we 
plete standards and specifications 
contains a @ Sary ot terms af! 
tions used throughout the meta 
industry I price for “Metal Gr 
Handbook $1.00 per copy. For sin 
uantity copies co tact Metal Grat 
ing Institute, Ine On Gateway Center 
Pittsburgh 22, Pa 


Induction Units and Accessories Bulletin. 
A 12 page catalog 

the com picte 

duction units 

high-temperature combustion 

tory samples has been issued 
Laboratory Equipment Division 

berg Engineering Company 

Bulletin 7-/067 write to 

at 2444 W. Hubl 1 St 


Hard Anodizing-Precision Plating Bro- 
chure. A 20-page brochure entitled Pre 
cision Finishes on Metals of i 
Anachrome Corporation 10647 

St., South Gate, Calif 

ate company of Anadit 

emphasis is placed on 

ess wh nas heer 


vood method ot hard 


Transformer Engineering Manual. An en 


gineering manual on four series o 
type distribution transformer 
published by R. E U ptegraff 
turing Company Data on t 

$3 to 10 
insulation; 15 to 112 k 


latior $to 112 kva 


series are included 


silicone impregnation fe 
pellence, nondeterioratior 
overload capacity; and 150 ¢ 
class B insulation Copies of 
transformer engineering manual 
tin /37, may be obtained from R. 
tegraff Manufacturing Company 
Lexington Ave., Scottdale, Pa 


Booklet on Cams. Recent!s published is 
an illustrated booklet which describes 
complete service for providing industry 
with special cams of every type, whether 
the need is for a single piece or for pro- 
duction lots of thousands Copies of this 
informative and helpful booklet may be 
obtained by writing to The American 
Cam Co., Inc., P. O. Box 2106, Hartford, 
Conn., Attn: Mr. J. Chase. Ask for booklet 
No. SC-] 
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Zz rofessional Engineering 


trect ory 


Professional Engineering Directory Card 1” or 2” 12 times $160.00 





ALLEN’S 


LLOYD W. ALLEN 





INTERNATIONAL 
ENGINEERING COMPANY 


Consult 
Z. H. POLACHEK 
Registered Patent Attorney 


1234 BROADWAY 
At 3ist St 


New York 1. N 








BLACK & VEATCH 





SANDERSON & PORTER 
CONSTRUCTION 


REPORTS 
New York 


SURVEYS 


New York 








ATHER & COMPANY 
lting Engineers 


Tronsi 








THE KULJIAN CORPORATION 


Engineers « Construct . tant 


POWER PLANT 
Steam. H 
Utility « Industri 


1200 NO. BRCAD 


SARGENT & LUNDY 
ENGINEERS 
140 South Dearborn Street 


CAGO. ILLINOIS 








ELECTRICAL TESTING 
LABORATORIES, INC. 


2 East End Avense. New Yort 21. ©. Y 


© 








CONSULT THIS DIRECTORY 
when in need of specialized 


engineering service 





SLAUGHTER COMPANY 


MANUFACTURERS OF TEST EQUIPMENT 

HIGH VOLTAGE INSULATION TESTERS 

POWER SUPPLIES STROBOSCOPES 
SPECIAL TEST EQUIPMENT FOR 
ENGINEERING AND PRODUCTION 


PIQUA 8, OHIO 








TRANSISTOR ENGINEERING 
S. Moskowitz D.D.Grieg N.J. Gottfried 
Product Transistorization. Complete Serv 
ice in consulting. research. development 
and production on transistor 

products and instruments 

Electronic Research Associates, Inc. 

67 East Com er St reet Nutley. N.]. 
NUtley 2-5410 


PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrice e¢ = Mechonice! 
Structure! ¢ Civil 
©, 7 Pg Nuclear © Architecturo! 
FIRST NATIONAL BANK BUILDING 


Pittsburgh 22, Pennsylvonic 


F. C. TORKELSON CO. 


industrial Plant Design 
146 South West Temple 
SALT LAKE CITY 1, UTAH 








ELLMANN ENGINEERING CO. 


Designer and Manufacturer of Electrical 
Signals and Fire Alarm Systems 


P.O. Box 3627 
Washington 7, D.C. 








MEASUREMENTS CORP. 


RESEARCH & MANUFACTURING 
ENGINEERS 
Harry W. Houck Martial A. Honnell 
Specialists in the Design and 
Development of 
Electronic Test Instruments 


Boonton, N.]J. 


UNIVERSAL WIRE & CABLE CO. 


Wire & Cable Speciclists 
Stocking All Types Ot Insulated Cable For 
Commercial and Industrial Applications 


2923 N. Peulina Chicago 13. Il 











HIGHLAND ENGINEERING CO. 
William R. Spittal & Staff 


Design. Development and Manufacture 
of Transformers. Chokes. Etc. 

for the 
Electronics. Industrial and Allied Fields 


$0 Magnolia St.. Westbury. L.I., N.Y. 
EDgewood 3-2933 











MINER and MINER 


Consulting Engineers 
Incorporated 


Greeley Colorado 





The J. G. WHITE 
Engineering Corporation 


Design—Construction—Reports— 
Appraisals 


80 Broad Street NEW YORE 
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ELECTRICAL ENGINEERS: 


get in on the ground floor in this whole new automotive electrical program and 


Suddenly you're years ahead in your career 


Electrical engineering exnerience is a must. Experience 
in automotive or related fields is desirable but not a must. 
This is opportunity added to opportunity. Chrysler 
has always been the automotive name that engineers are 
proud of. The engineering team that created the “Forward 
Look” has been the recognized innovator in the industry. 
And that has always meant that you could be sure of 
recognition and respect for your ideas: flexibility and free- 
dom: good pay: top people to work with: extra rewarus 
Electronics is the driver. Equipped with electronic devices for for the outstanding jobs: a eee. Mend learn from the 
guidance end obstacle warning, this Chrysler dream cor of the recognized authorities in the field: a chance to profit from 
future would provide safe, ultra-high-speed personal transportation. an outstanding graduate program like curs at the Chrysler 
Institute of Engineering. 
¥ Now? ... Well. why not write for full information. 
The Engineering Division of Chrysier Corporation is em- Address Technical Personnel Recruitment. at 
barking on a multi-million-dollar expansion in the auto- 
motive electrical field. leading to the design. test and 


development of electrical rotating machinery. voltage CHRYSLER Corporation 


regulators, ignition systems and electro-mechanical 


devices. Here’s your chance to get delivery now on the ENGINEERING Division 


career opportunities you thought were years away. It means 
you can get in on the ground floor in a vast new program. > P.O. BOX 1118 + DETROIT 31, MICHIGAN 











For the least expensive and finest terminal Qualified Engineers! 


blocks—superior to any, made in screw, sol- — 
derless connector or aluminum type use the , Engineering Societies 


Add-A-Point made by .. . a Personnel Service 


THE WAMA COMPANY Job Opportunities 
BALTIMORE 2, MARYLAND 





Chicago 


84 East Randolph St e : 
For a free sample, please write to Dept. E with leading firms here and abroad 


Thousands of positions available 


























Employer pays fee in many cases 





A Circle 54 on the card. 





| World-wide contacts and 


BIBLIOGRAPHY ON TESTING OF | affiliations 


Detroit 
INSULATING MATERIALS AND SYSTEMS 100 Farnsworth Ave. 
Write for weekly E.S.P.S. 
FOR THERMAL DEGRADATION 
Positions Bulletin 
This bibliography. S-87 (April 1956), has been prepared 
under the sponsorship of the AIEE Committee on Dielectrics. 
It represents a compilation of articles dealing with, or 
containing in part, discussion on measurements and tech- . 
niques employed for an evaluation of thermal degradation oe gaa of jobs 
characteristics of insulation materials, systems, or capaci- ° 
tors. The articles have been grouped into six categories 
for easy reference. Price: $0.50. Available from Order ° 
Department, AMERICAN INSTITUTE OF ELECTRICAL Register Today 
ENGINEERS, 33 West 39th Street. New York 18, N. Y. 


See Personnel Section of this 
magazine for partial listing 
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@ ENGINEERING SOCIETIES 
jg, PERSONNEL SERVICE, INC. 


(Agency 





New York Chicago Detroit San Francisce 


sponsored by ng ond the return of the opplicction 

ts members weekly bulletins of engineering po- 

$ opercted os open, one covering positions on the 
Applicants f cific Coost and the other covering Mid- 
stings, ogree western ond Eost Coost positions, cre pub- 

sted by the shed ond eoch bulletin is cavoilable to 

D oddressed to members ct c subscription rate of $3.50 per 
coted ond mo t querter or $12.00 per cnnum, and to non- 
Pleose c members ot $4:50 per quorter or $14.00 


per onnum 











ambitious? 
OPPORTUNITIES WHICH 
LEAD TO MANAGEMENT 


As an independent leader 
in the field of } 


ability magnetics, 


W 
expanding our ¢ 
Positions Available heer, ~ne ys -ngineering lea: 

” tnresno 
management 


DESIGNER, E.t F < 4 oe : aie for which we need 


rs ELECTRICAL AND 
ELECTRONIC ENGINEERS 


Choose vour own avenue 
. ‘ ipervisior n SALES ENGINEER, ¢ graduate of development or appli- 
t cae Sales Cxpcricnce Coveris ; : cation work in instrumen- 
W 566 tation, magnetic circuitry 
and magnetic material 
SENIOR 
Minin ; ; If you can quali 
: I tt really bright 


ig u 


experience summary 


Mr. Keith Krewson, Mgr. of Personnel 


aaa 
MAGNETICS inc. 
ses 


BUTLER 2, PA. 


near metropolitan Pittsburgh) 
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‘INCUBATOR BABIES” 


ELECTRICAL ENGINEERING 





WITH A LONGER LIFE-SPAN 





C A 
Systems Analysis 


err ductor Applications 


icon 
emiconductor Sales 
Solid State Physics 











Visit our booths at 
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careers in peaceful 
applications of atomic energy 


ENGINEERS- 
SENIOR POSITIONS 


Diversified work in overall reactor analysis 


SYSTEMS/CONTROL- ANALYSIS 


Qualifications: BS, MS, PhD in EE, Physics or Nuclear 
Engineering. 1-3 yrs: experience reactor or control systems 
evaluations, or related instrumentation. 

Duties: Direct and perform stability analysis. Develop 
power plant contro] systems. Prepare system specifications, 
and perform nuclear hazard evaluation of reactor systems. 


ATTENTION 


DISTRIBUTION 
ENGINEERS 


leading manufacturer in the electrical 
A field is seeking men who ore interested 
in a position requiring genuine responsi- 
bility, imagination and know-how. 


We are looking for graduate electrical 
engineers to represent us as application 
engineers in the field. Requirements are 
that you be between 29 and 40 years of 
age and hove had five years of engineering 
and construction experience with a power 
company. This is not o sales job, but your 
responsibilities will require extensive travel. 
Starting salary is $8,000.00 to $10,000.00 
per year plus expenses. This includes what- 
ever training period is necessary to thor- 
oughly acquaint you with our line of 
products. The position of application engi- 
neer, in addition to its intrinsic value and 
importance, is one from which substantial 
further benefits can be realized. If you feel 
that your bockground might qualify you for 
such a position, and if you desire a future 
that offers security together with increasing 
opportunity, send details of background 
and experience together with a recent 
photo to S. Frank, 


BOX +604 
ELECTRICAL ENGINEERING 
33 West 39 Street 


New York 18, N. Y. 
All information will be kept strictly confidential. 








REACTOR ANALYSIS 


Qualifications: BS, MS in Engineering. Prefer minimum 
4 years’ experience in related field. 

Duties: Analyze, direct engineering efforts on advanced 

reactor plant design. Special emphasis on overall plant 

control, steam plant operation and economic analysis of 
integrated reactor steam plants. 


Write: Answer will be prompt, confidential. 


ATOMICS 
INTERNATIONAL 


SION OF NORTH AMERICAN AV 
Mr. G. W. Newton, Personnel Office, Dept. EE-2 
21600 Vanowen Street, Canoga Park, California 
(In the Suburban San Fernando Valley, near Los Angeles 








Please mention ELECTRICAL ENGINEERING when writing to advertisers 


ELECTRICAL ELECTRONIC 
ENGINEERS 
AND 
PHYSICISTS 


We are seeking individuals with CREA- 
TIVE ABILITY and NEW IDEAS to 
work on our many diversified research 
projects. If you are looking for IDEAL 
WORKING CONDITIONS and an un- 
usual opportunity for PROFESSIONAL 
GROWTH, you should consider the op- 
portunities available at ARMOUR RE- 
SEARCH FOUNDATION. 


A few areas of particular interest are: 


RADIO AND RADAR 
ANTENNAS AND PROPAGATION 
ELECTRONIC COMPONENTS 
INSTRUMENTATION 
MICROWAVES 

CONTROL SYSTEMS 


Some advantages of employment at AR- 
MOUR RESEARCH include tuition free 
graduate study, generous relocation allow- 
ance, as well as competitive salaries and 
excellent facilities. For descriptive ma- 
terial regarding our operations and tech- 
nical application form, write to: 


A. J. PANERAL 
ARMOUR RESEARCH 
FOUNDATION 
of Illinois Institute of Technology 
10 West 35th Street 
Chicago 16, Illinois 
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AIEE 
REPORTS 


These publications are in the for- 
mative stage and are made avail- 
able without! cost. 


1A General Principles for Rating 

of Electric Apparatus for 

Short-Time Intermittent or 
Varying Duty (9-41 

Guide for the Preparation of 

Test Procedures for the Ther 

mal Evaluation of Electrical 

Insulating Materials (6-57 

Guide for the Preparation of 


Test Procedures for the Ther 
mal Evaluation of Insulation 


Systems for Electric Equip- 
ment (June 1957 

Application Guide for Ground 
ing of Instrument Trans 
former Secondary Circuits ° . . 

__and Cases (March 1951 Move into Large Rocket Engineering 

Insulation Maintenance Guide 
for Large AC Rotating Ma ° . 
chinery (May 1954 and put yourself way ahead in your field 

Test Procedure for Evaluation 
of the Thermal Stability of 
Enamelled Wire (10-55 

Induction Motor Letter Symbols 
January 1956 

Test Code for Metallic Recti 
fiers (March 1956 

Recommended Guide for Mak 
ing Dielectric Measurements 
in the Field (11-56 

Guide for Maintenance of In 
sulating Oil (11-56 

Test Procedure for Thermal 
Evaluation of Ventilated Dry 
Type Power and Distribution 
Transformers (11-56 

Guide for Determination of 
Short-Circuit Characteristics 
of Direct-Current Machinery 
July 1957 

Guide for Operation and Main 
tenance of Turbine-Generca 
tors (July 1957 

Guide for Specification of Elec 
tronic Voltmeters (4-55 

Guide for Specification of Sig 
nal Sources (April 1955 

Guide for Specification of Cath 
ode-Ray Instruments (4-55 : Valve 

Test Code for Power Factor flow rates. extremel 
Testing of Power Trans This 
formers (January 1955 a 

Test Code for Power Factor Join the givins 
Testing of Distribution Trans- Jamieson, Engineering Personnel Dept. EE-1, 
formers (October 1955 : 7 ‘ 

Test Procedure for Evaluation 
of Systems of Insulating Ma- 
terials for Electric Machinery 
Employing Form-Wound Pre- 
Insulated Coils (10-56 : 

Test Code for Direct-Current . 2 
Carbon-Pile Voltage Regu- 
lators for Aircraft (4-55) . 

Test Code for Aircraft Equip- 

Pas he 
if ~ ull ata BUILDERS OF POWER FOR OUTER SPACE 

Application Guides for: Ground- 
Fault Neutralizers: Ground 
ing of Synchronous Generator 
Systems: and Neutral 
Grounding of Transmission 
Systems (10-54) 

Guide for Evaluating the Effect 
of Solar Radiation on Out- 
door Metal-Clad Switchgear 
(October 1955) 


(Electric « Servo - Valves) 


is where the real ad 


trailbreakers. Write 


Avenue, C anoga Park, California 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street, N. Y. 18 
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CLASSIFIED ADVERTISING 


For help and situations wanted, $2.00 per line, min- 
imum 5 lines, maximum 30 lines. Sale and purchase 
of used machinery, etc., $2.50 per line, not avail- 
able to dealers. Address orders to: Classified Section 
ELECTRICAL ENGINEERING, 6th Floor, 33 West 39th 
Street, New York 18, 


When answering an advertisement, send all replies 
to box number specified, c/o ELECTRICAL ENGINEER- 
ING, 6th Floor, 33 West 39th Street, New York 18, 
N. Y., unless other address is given. 
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Should 
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ELECTRICAL ENGINEER Engineer 
! rest in electrical design of wer plants or 
Experie! required. Ex 
with consultir engineering 
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ent opportunit 
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xl working conditions 
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in the Southeast ft 
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ee in Electrical Engineering 
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rood experience 
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ENGINEER- 
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cture 


rect contact 


GENERAL ELECTRIC 
ITRONICS CENTER at 


openings for 


ADVANCED ELEC 

Cornell University has 

xperienced electron 

Advanced 

Component * the Light Milit 

Equipment Department, the Cent 

sible for Applied Research and 

velopment of Airborne Elect 

Current work at the Center includes 

Warfare, Radar. Communications, Da 

ing, Weapons Systems Engineering, Prox t 

Fuses, Magnetic Amplifiers, Human Engineering 

Infrared and Transistors. Replies st duc 
and salary requirer 


tion ex perience ts § 
be addressed to Dr. Paul Doigan, Genera 
d Electronics Cent 


tric Compan Advance 
New York 


Cornell University, Ithaca 
p ill be kept ential 


phvsicists As the 


ronic 


confid 


FLECTRICAL ENGINEERS interested in an 
icademic position 
al experimental 
ship available for a recent Ph.D 
background, higher rank in 
Write: D. C. Drucker 
Engineering Brown 
dence 12, Rhode Island 


combining teaching and fur 


research Assistant pro 
or equiva 
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Chairman 
Universit 


lent 
qualifications 
Division of 
Pro 


UNUSUAI OPPORTUNITY FOR a vyoung 
Ph.D. in the Electrical Engineering Department 
Engineering School with dynamic 
istration. Exceptional opportunity for very rap 
advancement. Apply to Clifford C. Carr, Chair 
man, Electrical Engineering, Pratt Institute 
Brooklyn 5, New York 


of an admin 


OPERATIONS ASSISTAN T—for diversified uti 
itv firm in Fairfield County, Connecticut. Must be 
engineering graduate with utility operating ex- 
perience and some knowledge of utility account- 
ing. Work directly under direction of Vice Presi- 
dent on analysis of preperty operations. Submit 
complete resume and salary desired. Box 597 


Please ry pe 


72A 


vhen 


ENGINEERS—College _ positions All sections 
U.S., all fields of Engineering. Openings for B.S., 
M.S., Ph.D’s. Excellent salaries. Send pictures 
and qualifications to Cline Teachers Agency, Box 
607, East Lansing, Michigan 


IHE UNIVERSITY OF ILLINOIS NEEDS AN 
ELECTRONICS ENGINEER to set up and su 
vervise electronics shop, design and 
esearch equipment for the Chemistry Depart 
ment. Permanent, with vacation, sick leave, re 
tirement, and educational benefits. Salary open 
Apply 809 South Wright Street, Champaign 
Illinois stating experience and training 


construct 


ASSISTANT OR ASSOCIATE 
ELECTRICAL 
graduate 
minimum 


PROFESSOR OF 
ENGINEERING, to teach under 
in communications. M.S. degree 
salary six to nine thousand for nine 
months. Two thousand dollar possible summe 
Dean of Engineering, University of Santa ( 
Santa Clara, California 


courses 
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NOTE 


Be sure to address all Classified box 


numbers (where indicated) to 


Box 
ELECTRICAL ENGINEERING 
Room 607 


33 West 39th Street 


New York 18, N. Y. 








ELECTRICAL ENGINEERS 
CHEMISTS, for 


PHYSICISTS AND 
research on nuclear-electric bat 
ation effects Radia 
tion Research Corpor Avenue 
New York 21, N. ¥ 


teries 4 and dielectrics. 


ation, 1114 First 


FACULTY 
mechanical engineers 
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One 


uate degrees 


open 


erred teachit ex perience desirat 


aries open pending on qualificat ons 
plans. Fe 
Chairman 
College Assu 
Windsor, Ontario, (¢ 
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tion Tite tne 


FLECTRICAL ENGINEERS—Power Systems 
Stations—Substations— Transmission — Distribu 
\ ictive working conditions. Profit shar 
tringe benefits including paid vacations and 
holidays, insurance and pension plan. Write 
PETER F. LOFTUS CORPORATION, First 
National Bank Building, Pittsburgh 22, Pennsy| 
vania. Or Call Collect: EXpress 1-2280. 


ELEC 


FRICAL ENGINEER for development 
work 


with a small test equipment and instru 
ment manufacturer in Philadelphia. Graduate 
work leading to a Master's degree desirable 
Must have a theoretical and mathematical back 
ground in transient analysis and preferably with 
experience in high voltage phenomena as it 
applies to dielectrics. Box 608. 


hen 


INE R PING 
errs 


vriting to advertisers 


ELECTRICAL ENGINEERING 


OR ASSOCIATE PROFESSORS 
Large graduate program. Income 
with research. Ideal mountain 
610 


ASSISTANT 

WITH PH.D 
$9 ,000-$12,000 
climate. Box 
AND RESEARCH 
NEERS to work for D.Sc. at University of 
Mexico. Large graduate program assures variety 
available Chairman, Electrical Engi 
neering Department, University of New Mexico, 
Albuquerque, New Mexico 


ENGI 
New 


INSTRUCTORS 


courses 


Positions Wanted 


CANADIAN ELECTRICAL ENGINEER 
energetic and co-operative permane 
wsition, C.G.E. Test Course; C.G.E. Post Gr 
ate Manufacturing Production Control 
Vork; Superintendent Manufacturit Unit; De 
gn Engineer Induction Motors, 30 to 2,000 hp 
Engineer of Industrial and Bakery vens; So 
Administrative Experience. Box 60 
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Box No. 609 


your entire 


Southern New 














ELECTRIC 
HEATING 


Conference 


The papers of the third biennial con 
ference, held in Toledo, Ohio. Apri! 23- 
24, 1957, were directed primarily to 
users on a practical rather than a the 
oretical basis. The program began as a 
basic refresher course on the various 
types of electric heaters: resistance, 
direct resistance, radiant, induction, and 
dielectric. Full sessions followed with 
more advanced papers on each type of 
heater. 


Publication 1-96 is sponsored by the 
AIEE Committee on Electric Heating and 
the AIEE Toledo Section. The 126-page 
book consists of 18 papers. The price is 
$3.50. Send orders to: 


Order Department 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 


33 West 39th Street 
New York 18, New York 
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New Edition, Completely Revised 


Electric Power Distribution 


for Industrial Plants 
(RED BOOK) 


No. 952 


The purpose of this publication is to bring to the attention of engineers, owners, and plant man- 
agement the important features of well-designed electric distribution systems that result in satis- 
factory performance of utilization equipment and efficient operation of the plant; it covers the 
features of the electric distribution systems which are applicable to most types and sizes of indus- 
trial plants. It sets forth the elements of the distribution system both as to what to do to accomplish 
desired results and the reasons for them. It does not explain in detail how to accomplish the final 
results. 

Basic information is included to determine the approximate load requirements of industrial plants, 
the type of distribution system, the distribution voltages, and voltage regulation, as well as informa- 
tion to assist the engineer in the selection of transformers, circuit breakers, relays, meters, fuses, 
cables, bus, and miscellaneous equipment needed in the design of an adequate electric distribution 
system for present and future load conditions. Operating and maintenance problems are dealt with 
only in so far as they affect system and equipment selection. Basic information is included to deter- 
mine load requirements, type of system, and voltages. Data are included to assist selecting trans- 
formers, circuit breakers, relays, meters, fuses, conductor, and miscellaneous equipment for present 
and future loads 

$3.50 per copy (50 per cent discount to AIEE members); 172 pages 








New Companion Publication 


Grounding of 


Industrial Power Systems 
No. 953 


This publication covers the problems of system grounding, connecting the frames and enclosures 
of electric apparatus to a ground system, the problems of static, the methods of protecting struc- 
tures against the effects of lightning, and the problems of obtaining a low resistance connection to 
the earth. 

The popular name “Green Book” now applies to this new publication rather than to Interior Wir- 
ing Design for Commercial Buildings as before. The latter publication is out of print pending revi- 
sion and when the new edition is available it will be known as the “Gray Book.” 

$1.20 per copy (50 per cent discount to AIEE members); 40 pages 


— DETACH=— 
This is an order from: (Please print) AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 WEST 39TH STREET 
NEW YORK 18, N. Y. 


Name 
Address 


] Member 
Nonmember 


Remittance of $ is enclosed for the publication(s) checked below. 
[1952 Electric Power Distribution for Industrial Plants 


[953 Grounding of Industrial P t 
io ES a nee (CONTENTS—PRINTED MATTER) 


POSTMASTER: This parcel may be opened for Postal Inspection if necessary 
Return postage guoranteed 


Type or print on return mailing label —»> 
Ricieacniasiacnoiaarisl 
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ARNOLD offers you the widest selection 
of Temperature Stabilized 
MO-PERMALLOY POWDER CORES 


Arnold Molybdenum Permalloy powder cores are available 
with the temperature coefficient of inductance controlled 
within certain limits over specific temperature ranges. Most 
core sizes and permeability combinations can be supplied 
in at least one of the four different types of temperature 
stabilization available. 

For example, most of the popular core sizes are manu- 
factured in the new type of wide range—“'W"’—stabilized 
cores whose temperature coefficient of inductance does not 


For more information write for 
Bulletin PC-104B 


Mo-Per 


range of —65° F to +185° F 


ADDRESS DEPT. EL-82 


FEBRUARY 1958 For more information 


exceed 0.5% over the temperature range covered 
MIL-T-27 specification of —55° C to +85° C. 

This type of guaranteed maximum change of inductance 
with temperature, as well as the constancy of permeability 
with time and flux level, are of particular importance to 
epporatus ond circuit engineers. Many precision military 
and industrial applications demand the uniform performance 
and the excellent physical properties found only in Arnold 
Mo-Permalloy powder cores. 

For design flexibility they are furnished in a full range of 
sizes, up to §.218’’ O.D., in four standard permeabilities 
125, 60, 26 and 14. You will find them dependable and easy 
to use. You will find most sizes and types in stock nou 
for immediate shipment. 

@ Let us furnish your requirements for temperature sta- 
bilized Mo-Permalloy powder cores, or any magnetic mate- 
rials you need, from the most complete line in the industry. 


“wSw 6999 


Tue Amu Froweenne Conny 


Repath Pacific Division Plant: 641 Eost 61st Street, Los Angeles, Calif. 


Rolie District Sales Offices: : 
Boston: 49 Woiltham St., Lexington Los Angeles: 3450 Wilshire Bivd. 
New York: 350 fifth Ave. Washington, D.C.: 1001-1 5th St, N.W. 
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Now...measure 200 to 10,000 amperes with 
isolated meters—CONTROL’s Standard Transductors 





CONTROL. transductors have made te tl ise of addition to eliminating the need for breaking 
shunts for metering or recording heavy d-c loads. Now, circuit for connections, the CONTROL transductor has 
for the first time, a standard line of transductors— another major advantage over the shunt-millivoltmete 


to the 10,000-amp Ihe transductor will deliver relatively large amounts of 


units ranging from the 200-amp g 
make it possible for the systems engineer to measure power to permit such things as overload relaying and to 
bus currents without direct electrical connections permit a feedback signal for a magnetic amplifier 


rt - ? } 
into the circuit No longer need you be dependent upon what's avail- 


CONTROL transductors are saturable reactors, through ible” or a special design. Catalog T-10 gives you a stand 
which the bus or cable passes. Output is linearly propor ard range of transductor sizes to meet your every need. 
tional to the bus current with an accuracy to + I° of For full details CONTROL, D t. EN-43 Butler, Pa 
full scale reading Supply voltage variations of + 10°, 


will not affect this accuracy 


Reliability begins with CCCON'I'ROL. 
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A DIVISION OF MAGNETICS. INC 


For more information circle 57 on reader service card. ELECTRICAL ENGINEERING 








Measures 
Any Impedance... 


... From O to OO ohms 
... Positive or Negative 
... At Any Phase Angle 
... Over 20-cps to 20-kc Range 


The Genera! Rad Z-Y B 
pen t 


R& 


X or G & B, are 


ess apr itions 


“GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A. 


xd Avenue at Lin 


Bridge 
mea 


den, Ridgefield NEW YORK AREA 1000 N. Seward 


t. LOS ANGELES 38 


Md. WASHINGTON, D. C Pa. PHILADELPHIA 


A SAN FRANCISCO 


In CANADA, 99 F 2! Parkway TORONTO 15 


CHICAGO 


impedance 


Accuracy 


Frequency Range — <U cyces?t 
Maximum Applied Voitage 


Accessories Recommended 


e iZzgiZ-A . Vete 


Accessories Supplied 


Dimensions — 1: 
Net Weight — 


Type 1603-A Z-Y Bridge 


a 


$370 


All G-R Products 


are now coverec Dy a 


2- Year Warranty 





— In CANADA F Parkw TORONTO 15 


~ 
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Another RCA First... 
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A AEE TRON 
TUBE 6: 








RCA-7086 
Thyratron Forced-Air- 


Xenon 


Cooled, Negative- 
Control Triode Type 


shown 


+} ; mrh¢ 
flat IS ©Csst 


: laliy lr e pe « 
+ 75°C because a: 


Be 


mn 


_/ 
(Ye2)) RADIO CORPORATION OF AMERICA 


ey Electron Tube Division Harrison, N. J. 





